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Refuge Vision

The largest protected wetland in Hawai‘i, James Campbell National Wildlife Refuge adorns O‘ahu’s
north shore, providing a haven for native Hawaiian waterbirds and migratory birds from around the
world. The coastal dunes offer sanctuary for nesting seabirds, honu, and ‘“lio-holo-i-ka-uaua. Long-legged
ae‘o dance on gentle breezes over the natural spring-fed Punamano as the ‘alae ‘ula build their nests in
the native sedges below. Water ripples follow the ‘alae ke‘oke‘o and koloa maoli as they glide across the
marsh with their broods. Visitors discover, understand, and appreciate the rare fragile environments,
cultural resources, and open spaces. The wetland absorbs floodwaters as a natural function of a dynamie,
healthy ecosystem. Partners, neighbors, and community work together to protect and enhance these
unique resources.

Ka Nu‘ukia

Aiaika hui ‘Aina Ho ‘omalu Holoholona Lohiu ‘o James Campbell i Hawai‘i ka ‘aina palielie nui loa ma
ka ‘ao ‘ao ‘akau ‘o O‘ahu, kokua ho ‘i kéia mau ‘dina i nd manu kai Hawai‘i a me na manu ne‘ekau mai ‘o
a ‘0 o ka honua. Kokua ho ‘i a ha‘’awi mai ho ‘i nd pu ‘e one ma na lihi kahakai i kaianoho no na manu e
ho‘opiinana nei, na honu a me na ‘ilio-holo-i-ka-uaua. ‘Olali ho‘i nd manu ae‘o wawae 16‘ihi i nd makani
aheahe e puhi méilie ana ma luna o nd punawai ‘o Punamano kahi a na manu ‘alae ‘ula e kiikulu ana i ka
lakou mau pinana ma na mau ‘u wai ‘0iwi e ulu ana ma

na lihi wai. ‘Ale‘ale ho‘i na waii ka pahe‘e ‘ana aku o

ka manu ‘alae ke‘oke‘o a me ka manu koloa maoli

ma luna o ka ili wai o na ‘dina naele me ko lakou

mau ‘6hana manu. Mahalo no ho‘i na malihini

i ka ho‘omaopopo ‘ana, ka ‘ike ‘ana i ka pohea

o na ‘aina kaka ‘ikahi, na waiwai ho‘oulu, a

me na kula nui ‘akea o kéia mau palielie.

Kokua ho'i kéia mau ‘dina a me na palielie

ma ke omo ‘ana i na wai halana he nui e like

no me kekahi mea omo wai i loa‘a maoli n6

me ke kukulu ‘ole ‘ia e kekahi, a e ‘ike pii ho‘i

lakou i na ‘agina nohona holoholo ola maika'i.

E hana like ho‘i na hui kokua, na hoa noho, a

me ke kaidulu ma ka malama ‘ana i kéia mau

kumuwaiwai nui.

Alae ke‘oke'o
©Caleb Slemmons

Comprehensive Conservation
Plans provide long-term guidance

for management decisions and set
forth goals, objectives, and strategies
needed to accomplish refuge purposes
and identify the Service’s best estimate
of future needs. These plans detail program
planning levels that are sometimes substantially
above current budget allocations and, as such,
are primarily for Service strategic planning and
program priovitization purposes. The plans do not
constitute a commitment for staffing increases,
operational and maintenance increases, or
Sfunding for future land acquisition.
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Readers’ Guide

Native species discussed in this document are referred to by their Hawaiian names. Common English
names and scientific nomenclature can also be found in the glossary in Appendix A. The U.S. Fish and
Wildlife Service endeavors to be accurate in its use of the Hawaiian language and correctly spell
Hawaiian words, including the diacritical marks that affect the meaning and aid in pronunciation. This
guide is provided to simplify pronunciation for the reader.

When Captain Cook arrived in the Hawaiian Islands in 1778, the Hawaiians had a totally oral tradition. In
1820, western missionaries standardized a written version of the Hawaiian language that features 8
consonants and 5 vowels.

Consonants Vowels

H - as in English A - pronounced like the a in far

K - as in English E - pronounced like the e in bet

L - as in English I - pronounced like the ee in beet
M - as in English O - pronounced like the o in sole
N - as in English U - pronounced like the oo in boot

P - as in English
W - after 1 and e pronounced v
- after u and o pronounced like w
- at the start of a word or after a,
pronounced like w or v
(‘) - ‘okina - a glottal stop

Special Symbols

Two symbols appear frequently in Hawaiian words... the ‘okina and the kahako. These two symbols change
how words are pronounced. The ‘okina itself looks like an upside-down apostrophe and is a glottal stop —
or a brief break in the word. An example of this in English is in the middle of the expression “uh-oh.” The
‘okina is an official consonant — just as any of the other consonants.

The kahako is a stress mark (macron) that can appear over vowels only and serve to make the vowel sound
slightly longer. The vowels 2, &, 1, 6, and 1 sound just like their non-stress Hawaiian vowels with the
exception that the sound is held slightly longer. Missing the ‘okina or kahakd can greatly change not only
the how a word sounds, but also its basic meaning. A popular example of how an ‘okina and a kahakd can
change the meaning of a word is “pau’:

* pau = finished, ended, all done
* pa‘u = soot, smudge, ink powder
* pa‘li = moist, damp

* pa‘t = skirt
Unit Names
Punamano (POO-nah mah-NOHH) meaning: shark spring
Ki‘i (KEE-ee) meaning: image
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Waterbirds
Ae‘o (EYE oh)

Hawaiian Stilt Himantopus mexicanus knudseni

SPECIES STATUS:

Federally listed as Endangered
State listed as Endangered
State recognized as Indigenous

‘Alae ke‘oke‘o (ah-lye KAY oh KAY oh)
Hawaiian Coot Fulica alai

SPECIES STATUS:

Federally listed as Endangered
State listed as Endangered
State recognized as Endemic

‘Alae ‘Ula (ah-lye OO-lah)
Hawaiian Moorhen Gallinula chloropus sandvicensis

SPECIES STATUS:

Federally listed as Endangered
State listed as Endangered
State recognized as Indigenous

‘Auku‘u (ow-KOO 00)

Black-crowned Night Heron Nycticorax nycticorax
hoactli

SPECIES STATUS:
State recognized as Indigenous

Koloa Maoli (ko-LOWah MAOW-Ilee)
Hawaiian Duck Anas wyvilliana

SPECIES STATUS:

Federally listed as Endangered
State listed as Endangered
State recognized as Endemic

Brenda Zaun
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Migrant Shorebirds
‘Akekeke (ah-kay-KAY-kay)

Ruddy Turnstone Arenaria interpres

SPECIES STATUS:
State recognized as Indigenous
U.S. Shorebird Conservation Plan - High Concern

Hunakai (hoo-nah-KYE)
Sanderling Calidris alba

SPECIES STATUS:

State recognized as Indigenous

Hunakai means “sea foam.” Their habit of running along
the receding waves on the shore in search of small sand
crabs apparently reminded early Hawaiians of the sea
foam or hunakai left behind by the waves. It shares the
name with a coastal plant.

Kioea (kee-oh-AY-ah)
Bristle-thighed Curlew Numenius tahitiensis
SPECIES STATUS:

State recognized as Indigenous
IUCN Red List Ranking-Vulnerable

Kolea (KOHH-lay-ah)
Pacific Golden Plover Pluvialis fulva
SPECIES STATUS:

State recognized as Indigenous
U.S. Shorebird Conservation Plan - High Concern

“Ulili (000-lee-lee)
Wandering Tattler Heteroscelus incanus

SPECIES STATUS:
State recognized as Indigenous
U.S. Shorebird Conservation Plan - Moderate Concern

= =)

Michael Walther

Michael Walther

Michael Walther
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Seabirds
‘Ka‘upu (kah OO-poo)

Black-footed Albatross Phoebastria nigripes

SPECIES STATUS:
State listed as Threatened
State recognized as Indigenous

ITUCN Red List Ranking - Endangered

David Leonard

Mol (MOE-lee)
Laysan Albatross Phoebastria immutabilis

SPECIES STATUS:

State recognized as Indigenous

North American Waterbird Conservation Plan - High
concern

Linday Young

‘Ua‘u Kani (OO-ah oo KAH-nee)
Wedge-tailed Shearwater Puffinus pacificus

SPECIES STATUS:
State recognized as Indigenous

Koa‘e‘ula (KOH-ah ay OO-lah)
Red-tailed Tropicbird Phaethon rubricauda
SPECIES STATUS:

State recognized as Indigenous

North American Waterbird Conservation Plan - Moderate
concern

‘A (AHH)
Red-footed Booby Sula sula

SPECIES STATUS:
State recognized as Indigenous

Laura Beauregard
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Native Animals
Honu (HO-noo)

Hawaiian Green Turtle Chelonia mydas

SPECIES STATUS:
Federally listed as Threatened
State recognized as Indigenous

IUCN Red List Ranking - Endangered

Laura Beauregard

‘Ilio-holo-i-ka-uaua (EEE-lee-oh HO-loh EE kah
00-ah O0O-ah)

Hawaiian Monk Seal Monachus schauinslandi

SPECIES STATUS:
Federally listed as Endangered

NOAA
‘Opae‘ula (OHH-pye OO-lah)
Hawaiian Red Shrimp Halocaridina rubra

SPECIES STATUS:
State recognized as Indigenous

‘Ope‘ape‘a (OHH-pay ah-PAY ah)
Hawaiian Hoary Bat Lasiurus cinereus semotus

SPECIES STATUS:
Federally listed as Endangered

Pueo (poo-AY-oh)

Hawaiian Short-eared Owl Asio flammeus
sandwichensis

SPECIES STATUS:
State recognized as Endangered on O‘ahu
State recognized as Endemic
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Native Plants - Herbs
‘Akulikuli (AAH-koo-lee-KOO-lee)
Sea Purslane Sesuvium portulacastrum

SPECIES STATUS:
State recognized as Indigenous

‘Aki‘aki (AH-kee AH-kee)
Beach Dropseed Sporobolus virginicus

SPECIES STATUS:
State recognized as Endemic

a. AT ¥ VAR
Laura Beauregard

Pohuehue (POHH-hoo-ay-HOO-ay)

Railroad Vine, Beach Morning Glory /pomoea
pescaprae

SPECIES STATUS:
State recognized as Indigenous

‘Ilima (ee-LEE-mah)
Yellow Ilima Sida Fallax

SPECIES STATUS:
State recognized as Indigenous

Pohinahina (POHH-hee-nah HEE-nah)
Beach Vitex Vitex rotundifolia

SPECIES STATUS:
State recognized as Indigenous

Laura Beauregard
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Native Plants - Shrubs & Trees
Hala (HAH-lah)

Beach Vitex Pandanus tectorius

SPECIES STATUS:
State recognized as Indigenous

‘Iliahiao‘e (ee-lee-AH-hee-ah-LOW ay)
Coastal Sandalwood Santalum ellipticum

SPECIES STATUS:
State recognized as Endemic

Naio (NYE-oh)
False Sandalwood Myoporum sandwicense

SPECIES STATUS:
State recognized as Indigenous

Naupaka Kahakai (now-PAH-kah kah-HAH-kye)

Beach Naupaka Scaevola taccada

SPECIES STATUS:
State recognized as Indigenous

Wiliwili (VEE-lee-VEE-Iee)
Hawaiian Coral Tree Erythrina sandwicensis

SPECIES STATUS:
State recognized as Endemic
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Ka,,@ana me ke wai, ka nohona i ka nahelehele laha ,,ok 0 Hawai,,i

Chapter 1. Introduction

James Campbell National Wildlife Refuge (NWR or Refuge) is located in the Kahuku ahupua,a of
the Ko, plauloa district on the north shore of O,,ahu. Drawn to the area by the rich ocean waters and
fertile lands dotted with natural springs, Native Hawaiians settled in Ko,plauloa around 1100 CE.
One of the few scattered remnants of natural wetlands that still exist on O,ahu, the Refuge was
established in 1976 for the purpose of providing habitat for endangered Hawaiian waterbirds.
Expansion was authorized in 2005 for the purposes of providing additional habitat for endangered
waterbirds, migratory shorebirds, waterfowl, seabirds, endangered and native plant species,
endangered ,ilio-holo-i- ka-uaua (Hawaiian monk seal), and threatened honu (Hawaiian green turtle);
providing increased wildlife-dependent public uses; and assisting with flood damage reduction in the
local area.

IMPORTANT NOTE TO READERS

The U.S. Fish and Wildlife Service currently has an agreement with the James Campbell
Company to purchase land from the company to expand the James Campbell NWR. At the time
of this draft Comprehensive Conservation Plan (CCP) for the Refuge, the process to complete
the purchase of these lands is still ongoing. Because this plan is intended to cover a 15-year
time period and the final purchase of these lands is anticipated in 2011 or 2012, the expansion
lands have been incorporated into this plan. All alternatives and strategies for Refuge
management described in this plan related to the expansion lands are contingent upon the
successful completion of the purchase of those lands and construction of new facilities.
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1.1 Proposed Action

We, the U.S. Fish and Wildlife Service (Service), manage the James Campbell NWR as part of the
National Wildlife Refuge System (Refuge System). We propose to adopt and implement a
Comprehensive Conservation Plan (CCP) for the Refuge. This document is the Refuge"s Draft
Comprehensive Conservation Plan and Environmental Assessment (CCP/EA) and includes all lands
within the approved boundary. A CCP sets forth management guidance for a refuge for a period of
15 years, as required by the National Wildlife Refuge System Administration Act of 1966 (16 U.S.C.
668dd et seq.) as amended by the National Wildlife Refuge System Improvement Act of 1997 (Pub.
Law 105-57) (Administration Act). The Administration Act requires CCPs to identify and describe:
e The purposes of the refuge;
e The fish, wildlife, and plant populations, their habitats, and the archaeological and cultural
values found on the refuge;
e Significant problems that may adversely affect wildlife populations and habitats and ways to
correct or mitigate those problems;
e Areas suitable for administrative sites or visitor facilities; and
e Opportunities for fish and wildlife-dependent recreation.

The Refuge System planning policy (Service Manual 602 FW 3, June 21, 2000) states that the
purpose of CCPs is to: “describe the desired future conditions of a refuge and provide long-range
guidance and management direction to achieve refuge purposes; help fulfill the National Wildlife
Refuge System mission; maintain and, where appropriate, restore the ecological integrity of each
refuge and the Refuge System; . . . and meet other mandates.”

The Service has developed and examined alternatives for managing James Campbell NWR through
the CCP planning process. The various alternatives address the major issues and relevant mandates
identified in the CCP process and are consistent with principles of sound fish and wildlife
management. The Service has consolidated management options into three alternatives for James
Campbell NWR and has identified Alternative C as the preferred alternative. The draft preferred
alternative appears to represent the best balanced approach for achieving the Refuges purposes,
vision, and goals; contributing to the Refuge System mission; and addressing the relevant issues and
mandates consistent with sound principles of fish and wildlife management. However, the preferred
alternative may be modified between the draft and final document depending upon comments
received from the public or other agencies and organizations. The Regional Director for the Service"s
Pacific Region will be the final decisionmaker regarding the alternative that will be adopted for
implementation. For details on the specific components and actions comprising the range of
alternatives, see Chapter 2.

1.2 Purpose and Need for the CCP

The purpose of the CCP is to provide the Refuge System, the Service, partners, and citizens with a
management plan for improving fish and wildlife habitat conditions and infrastructure for wildlife,
staff, and refuge visitors for 15 years. An approved CCP will help ensure that the Service manages
James Campbell NWR to achieve its purpose, vision, goals, and objectives, and to help fulfill the
Refuge System mission. Another purpose of the CCP is to provide reasonable, scientifically
grounded guidance for improving the Refuge"s subterranean, upland, coastal, surface water and
wetland habitats for the long-term conservation of native plants and animals. The CCP will identify
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appropriate actions for protecting and sustaining the cultural and biological features of coastal
communities; endangered, threatened, or rare species populations and habitats; and migratory
shorebirds. The CCP will also evaluate priority wildlife-dependent recreational uses on the Refuge.

The CCP is needed for a variety of reasons. Primary among these is the need to improve degraded
habitat conditions by removing pest plants and animals, such as kiawe shrubs, rats, and mongooses.
There is also a need to address James Campbell NWR"s contributions to aid in the recovery of
endangered species, and assess and possibly mitigate potential impacts of global climate change to
Refuge resources. The Service should continue to effectively work with current partners such as the
State of Hawai,j and National Oceanic and Atmospheric Administration (NOAA), as well as seek
new partnerships to restore habitats, improve environmental education (EE) and interpretive
opportunities and volunteer programs, and recover endangered species populations.

1.3 Content and Scope of the CCP

This CCP provides guidance for managing Refuge habitats and wildlife, and administering public
uses on Refuge lands. The James Campbell NWR Draft CCP/EA is intended to comply with the
requirements set forth in the Administration Act and the National Environmental Policy Act (NEPA).
Information included in the CCP includes:
e An overall vision for the Refuge, its establishment history and purpose, and its role in the
local ecosystem (Chapter 1);
e Management alternatives, goals, and objectives for specific conservation targets and visitor
programs, as well as strategies for achieving the objectives (Chapter 2);
e A description of the Refuges physical environment (Chapter 3);
e A description of conservation targets, condition, and trends on the Refuge and within the
local ecosystem; a presentation of the key desired ecological conditions for sustaining the
targets; and a short analysis of the threats to each conservation target (Chapter 4);
e An overview of the Refuge®s visitor programs and facilities, a list of desired future conditions
for each program, and other management considerations (Chapter 5);
e An analysis of the environmental effects associated with implementing the various
management actions prescribed under the alternatives described in Chapter 2 (Chapter 6);
e A comprehensive list of species known to occur on the Refuge or mentioned in the CCP/EA
(Appendix A);
e Evaluations of existing and proposed appropriate public and economic uses for compatibility
with the Refuge"s purposes (Appendix B);
An Implementation Plan needed to support the alternatives considered (Appendix C);
Wilderness Review (Appendix D);
Integrated Pest Management (Appendix E); and
Literature Cited (Appendix F).
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1.4 Planning and Management Guidance

The Service, an agency within the Department of the Interior, is the principal Federal agency
responsible for conserving, protecting, and enhancing fish, wildlife, and plants and their habitats.
Refuge management is guided by Federal laws, Executive orders, Service policies, and international
treaties. Fundamental guidelines are found in the mission and goals of the Refuge System and the
designated purposes of the Refuge as described in establishing legislation, Executive orders, or other
documents establishing, authorizing, or expanding a refuge.

Key concepts and guidance of the Refuge System derive from the Administration Act, the Refuge
Recreation Act of 1962 (16 U.S.C. 460k-460k-4), as amended, Title 50 of the Code of Federal
Regulations (CFR), and the Fish and Wildlife Service Manual. The Administration Act is
implemented through regulations covering the Refuge System, published in Title 50, subchapter C of
the Code of Federal Regulations. These regulations govern general administration of units of the
Refuge System.

1.4.1 U.S. Fish and Wildlife Service Mission

The mission of the Service is “working with others, to conserve, protect, and enhance fish and
wildlife and their habitats for the continuing benefit of the American people.” National natural
resources entrusted to the Service for conservation and protection include migratory birds,
endangered and threatened species, interjurisdictional fish, wetlands, and certain marine mammals.
The Service also manages national fish hatcheries, enforces Federal wildlife laws and international
treaties on importing and exporting wildlife, assists with State and Territorial fish and wildlife
programs, and helps other countries develop wildlife conservation programs.

1.4.2 National Wildlife Refuge System

The Refuge System is the world"s largest network of public lands and waters set aside specifically
for conserving wildlife and protecting ecosystems. From its inception in 1903, the Refuge System
has grown to encompass over 550 national wildlife refuges in all 50 States, and waterfowl production
areas in 10 States, covering more than 150 million acres of public lands and waters. More than

40 million visitors annually fish, hunt, observe and photograph wildlife, or participate in EE and
interpretive activities on national wildlife refuges.

1.4.3 National Wildlife Refuge System Mission and Goals

The mission of the Refuge System is “to administer a national network of lands and waters for the
conservation, management, and, where appropriate, restoration of the fish, wildlife, and plant
resources and their habitats within the United States for the benefit of present and future generations
of Americans” (Administration Act). The goals of the Refuge System, as articulated in the Mission,
Goals, and Purposes policy (601 FW1), follow:
e Conserve a diversity of fish, wildlife, and plants and their habitats, including species that are
endangered or threatened with becoming endangered;
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e Develop and maintain a network of habitats for migratory birds, anadromous and
interjurisdictional fish, and marine mammal populations that is strategically distributed and
carefully managed to meet important life history needs of these species across their ranges;

e Conserve those ecosystems, plant communities, wetlands of national or international
significance, and landscapes and seascapes that are unique, rare, declining, or
underrepresented in existing protection efforts;

e Provide and enhance opportunities to participate in compatible wildlife-dependent recreation
(hunting, fishing, wildlife observation and photography, and EE and interpretation); and

e Foster understanding and instill appreciation of the diversity and interconnectedness of fish,
wildlife, and plants and their habitats.

1.4.4 National Wildlife Refuge System Administration Act of 1966

Of all the laws governing activities on national wildlife refuges, the Administration Act exerts the
greatest influence. The Administration Act was amended by the National Wildlife Refuge System
Improvement Act of 1997 (Improvement Act). The Improvement Act included a unifying mission for
all national wildlife refuges, a new process for determining compatible uses on refuges, and a
requirement that each refuge will be managed under a CCP developed in an open public process. The
Administration Act states that the Secretary shall provide for the conservation of fish, wildlife,
plants, and their habitats within the Refuge System, and ensure that the biological integrity, diversity,
and environmental health of the Refuge System are maintained. House Report 105-106
accompanying the Improvement Act states “...the fundamental mission of our System is wildlife
conservation: wildlife and wildlife conservation must come first.” Biological integrity, diversity, and
environmental health are critical components of wildlife conservation. As later made clear in the
Biological Integrity, Diversity, and Environmental Health policy, “the highest measure of biological
integrity, diversity, and environmental health is viewed as those intact and self-sustaining habitats
and wildlife populations that existed during historic conditions.”

Each refuge must be managed to fulfill the Refuge System mission as well as the specific purposes
for which it was established. The Administration Act requires the Service to monitor the status and
trends of fish, wildlife, and plants on every refuge. Additionally, six wildlife-dependent recreational
uses are granted special consideration in the
planning, management, establishment, and expansion
of units of the Refuge System: hunting, fishing,
wildlife observation and photography, and EE and
interpretation. When determined compatible on a
refuge-specific basis, these six uses assume priority
status among all public uses of the refuge in
question. The overarching goal is to enhance
wildlife-dependent recreation opportunities and
access to quality visitor experiences on refuges,
while managing refuges to conserve fish, wildlife,
plants, and their habitats. The Service is directed to

make extra efforts to facilitate wildlife-dependent
Ae ‘o chick tests the water Laura Beauregard/USFWS visitor opportunities.
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When preparing a CCP, refuge managers must re-evaluate all general public, recreational, and
economic uses proposed or occurring on a refuge for appropriateness and compatibility. No refuge
use may be allowed or continued unless it is determined to be appropriate and compatible. Generally,
an appropriate use is one that contributes to fulfilling refuge purposes, the Refuge System mission, or
goals and objectives described in a refuge management plan. A compatible use is defined as a use
that, in the sound professional judgment of the refuge manager, will not materially interfere with or
detract from the fulfillment of the mission of the Refuge System or the purposes of the refuge.
Updated Appropriate Use Findings and Compatibility Determinations for existing and proposed uses
for James Campbell NWR are in Appendix B.

The Administration Act also requires that, in addition to formally established guidance, the CCP
must be developed with the participation of the public. Public comments play a role in identifying
issues, guiding alternatives considered during development of the CCP, and selecting a preferred
alternative. It is Service policy to develop CCPs in an open public process; the agency is committed
to securing public input throughout the process.

1.5 Relationship to Previous and Future Refuge Plans

Planning has been a part of refuge operations since establishing refuges began. However, not all
plans were completed in a comprehensive fashion or with public participation considered adequate
today.

1.5.1 Previous Plans

Previous plans that provided guidance for managing James Campbell NWR include:

e Master Plan for the Hawaiian Wetlands National Wildlife Refuge Complex (USFWS 1985); and

e Draft Revised Recovery Plan for Hawaiian Waterbirds, Second Draft of Second Revision
(USFWS 2005).

1.5.2 Future Planning

The CCP will be revised every 15 years or earlier if environmental conditions significantly change or
monitoring and evaluation determine that changes are needed to achieve refuge purposes, vision,
goals, or objectives. The CCP provides guidance in the form of goals, objectives, and strategies for
refuge program areas but may lack some of the specifics needed for implementation. Stepdown
management plans will therefore be developed for individual program areas, as needed, following
completion of the CCP. Stepdown plans require appropriate NEPA compliance. Several stepdown
plans (including the Visitor Services Plan, Transportation Plan, Land Protection Plan, and Inventory
and Monitoring Plan) are appropriate to develop and/or update following CCP completion. All of the
stepdown plans should be based on the management goals, objectives, and strategies outlined in the
CCP. A list of proposed stepdown plans is available in Appendix C.
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1.6 Refuge Establishment and Purposes

1.6.1 General

The Administration Act directs the Service to manage each refuge to fulfill the mission of the Refuge
System, as well as the specific purposes for which that refuge was established. Refuge purposes are
the driving force in developing refuge vision statements, goals, objectives, and strategies in the CCP.
Refuge purposes are also critical to determining the compatibility of all existing and proposed refuge
uses. Lands within the Refuge System are acquired and managed under a variety of legislative acts,
administrative orders, and legal authorities. The official purpose or purposes for a refuge are
specified in or derived from the law, Presidential proclamation, Executive order, agreement, public
land order, donation document, or administrative memorandum establishing, authorizing, or
expanding a refuge, refuge unit, or refuge subunit. The Service defines the purpose of a refuge when
it is established or when new land is added to an existing refuge. When an addition to a refuge is
acquired under an authority different from the authority used to establish the original refuge, the
addition takes on the purposes of the original refuge, but the original refuge does not take on the
purposes of the addition. Refuge managers must consider all of the purposes. However, purposes
dealing with the conservation, management, and restoration of fish, wildlife, and plants and their
habitats take precedence over other purposes in the management and administration of a refuge.

1.6.2 James Campbell NWR Establishment

The earliest document identifying areas for
protection and management within the James
Campbell NWR boundary is Hawai,,i's Endangered
Waterbirds (U.S. Bureau of Sport Fisheries and
Wildlife 1970%). It identified three small ponds, Ki,,i,
Punamano, and Punaho,,olapa, as well as adjacent
marshes, as being valuable to waterbirds. Shortly
thereafter, the area was identified and proposed for
acquisition as a Refuge with the purpose: “To
preserve habitat vital to the rare and endangered
species ae,,0 (Hawaiian stilt), ,,alae ke,,oke,,0
(Hawaiian coot), and provide habitat for other
shorebirds and waterfowl on the Island of O,,ahu” e——

(U.S. Bureau of Sport Fisheries and Wildlife 1971%). Alae ‘ulaMike Silbernagle/USFWS

The Refuge was established in 1976 with approximately 150 acres under a $1 a year lease with the
Estate of James Campbell. Over the last several years, through the leadership of Senator Daniel
Inouye and Hawai,i*s congressional delegation, Congress appropriated a total of $22 million to
acquire and expand the Refuge to a total of approximately 1,100 acres.

* The Fish and Wildlife Act of 1956 created the U. S. Fish and Wildlife Service and established two bureaus, Sport
Fish and Wildlife and Commercial Fisheries. In 1970, the Bureau of Commercial Fisheries was transferred to the
Department of Commerce and renamed the National Marine Fisheries Service. The remaining Bureau of Sport
Fisheries and Wildlife became today*s US. Fish and Wildlife Service.
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In 2005, Public Law 109-225 authorized expansion of the James Campbell NWR and identified
management focus areas for the Refuge expansion lands as to:

e Promote the recovery of four species of endangered Hawaiian waterbirds;

e Permanently protect endangered species habitat;

e Improve management of the Refuge;

e Protect coastal dunes, coastal wetlands, and coastal strand habitats that promote biological
diversity, including the four species of endangered Hawaiian waterbirds, migratory
shorebirds, waterfowl, seabirds, endangered and native plant species, endangered Hawaiian
monk seals, and green turtles;

e Provide increased opportunities for wildlife-dependent public uses, including wildlife
observation, photography, and EE and interpretation;

e C(Create a single, large, manageable, and ecologically-intact unit that includes sufficient buffer
land to reduce impacts on the Refuge; and

e Reduce flood damage following heavy rainfall to residences, businesses, and public buildings
in the town of Kahuku.

1.6.3 James Campbell NWR Purpose

The official purpose of the James Campbell NWR is “...to conserve (A) fish or wildlife which are
listed as endangered species or threatened species .... or (B) plants ...”.

1.7 Refuge Goals

Goals and objectives are the unifying elements of successful refuge management. They identify and
focus management priorities, resolve issues, and link to refuge purposes, Service policy, and the
Refuge System mission. A CCP describes management actions that help bring a refuge closer to its
vision. A vision broadly reflects refuge purposes, Refuge System mission and goals, other statutory
requirements, and larger-scale plans as appropriate. Visitor services and wildlife/habitat management
goals then define general targets in support of the vision, followed by objectives that direct efforts
into incremental and measurable steps toward achieving those goals. Finally, strategies identify
specific tools and actions to accomplish objectives. The James Campbell NWR vision statement is
found on the inside front cover of this document. The following are our goals; their order does not
imply any priority in this CCP.
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Na Pahuhopu o ka Pu‘uhonua

1. Kia ,j a malama i na ,Aina palielie no ka holomua ,ana o ka nohona a me ke ola ,ana o na manu
wai a me na manu kai 1 holo mua ho,j ko lakou ola ,ana.

2. Ho,,0pa,a ina lawena ,aina no ka hui ka Pu,,uhonua ,0 James Campbell e hiki ai ke ho,, ,onui aku i
1a ,aina no ka ho,jho ,, ,j hou, kia ,j a e malama ho ,j i na kaianoho a e like ho,j me ka makemake o
ka hui Ho,omalu holoholona a e loa ,a pu ho ,j na makemake a na limahana ho ,,omalu holoholona
kekahi.

3. Ho,jho,;j hou a kia ,j i na lihi kahakai,a me na kaianoho pu,¢ one a € malama ho ,j i wahi noho
maluhia no na ,,ilio holo i ka vaua ,ane make loa, a me na Honu a e malama pii hoi i wahi noho no na
manu kai, na manu lihikai, a me manu ne ,gkau.

4. E ,0hi,ohi ho,j i na mana ,0 ,epekema e pili ana i ia wahi no ka ho ,omakaukau ,ana a e ho,okupu
ho,; 1 ha,awina e holomua ai na mana,o0 malama ,aina a e kokua pt ho,; i ka pahu hopu 1 a me ka
pahu hopu 3.

5. E ho,omakaukau ho,; i kumuwaiwai no ka wehewehe ,ana a e ho,omaopopo pii ho ,j i na kanaka e
pili ana i ka waiwai o ia ,,aina, na pilina malama ,3ina, a me na mo“aukala e pili ana ho,j no ia wahi
,aina ho,omalu holoholona 16hiu Pu,,uhonua ,0 James Campbell.

6. E malama ho,; i na2 mo,aukala a me na mo,omeheu ,0 ia wahi no ka pono o na kanaka mai k&ia au
a ia au a,¢ e hiki mai ana.

7. E kokua ho,j ma ke kokua ,ana e ho,emi i ka nui pilikia i ke kaiaulu ke loa,a mai ka wai halana a i
,ole kekahi ino ua nui paha.

Refuge Goals
1. Protect and manage seasonal wetland habitats to meet the life-history needs of endangered

waterbirds to promote their recovery.

2. Complete acquisition of the James Campbell National Wildlife Refuge expansion to restore,
protect, and manage habitats according to Refuge purposes and to meet Refuge staff facility needs.

3. Restore and protect coastal strand/dune and upland scrub/shrub habitats to provide safe refuge for
endangered ,ilio-holo-i-ka-uaua and threatened honu, as well as provide habitat for seabirds,
shorebirds, and migratory birds.

4. Collect scientific information necessary to guide management decisions in support of Goals 1-3.

5. Provide wildlife-dependent public use and educational opportunities to enrich public appreciation
of the natural resources of James Campbell NWR and the National Wildlife Refuge System.

6. Protect historic and cultural resources for the benefit of present and future generations.

7. Assist partner agencies and the local community with planning and implementation of flood
damage control measures for the Town of Kahuku.
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1.8 Relationship to Ecosystem Planning Efforts

When developing a CCP, the Service considers the goals and objectives of existing national,
regional, and ecosystem plans; State/Territorial fish and wildlife conservation plans; and other
landscape-scale plans developed for the same watershed or ecosystem in which the refuge is located.
To the extent possible, the CCP is expected to be consistent with these existing plans and assist in
meeting their conservation goals and objectives (Part 602 FW 3.3). This section summarizes some of
the key plans that were reviewed by members of the planning team during CCP development.

Hawai,,i“s @mprehensive Wildlife Conservation Strategy, 2005. With passage of the Commerce,
Justice, and State Appropriations Act of 2001, Congress mandated each State and Territory to
develop its own comprehensive strategy. Hawai i’s Comprehensive Wildlife Conservation Strategy
thoroughly reviews the status of the full range of the State*s native terrestrial and aquatic species,
over 10,000 of which are found nowhere else on Earth. Hawai,,i“s Species of Greatest Conservation
Need include all native terrestrial animals, all endemic aquatic animals, additional indigenous aquatic
animals identified as in need of conservation attention, a range of native plants identified as in need
of conservation attention, and all identified endemic algae. This list includes: terrestrial mammal (1),
birds (77), terrestrial invertebrates (~5,000), freshwater fishes (5), freshwater invertebrates (12),
anchialine pond-associated fauna (20), marine mammals (26), marine reptiles (6), marine fishes
(154), marine invertebrates (197), and flora (over 600). Details on all the listed wildlife taxa are
provided in fact sheets that contain information for taxa, closely related groups of species, and
species facing similar threats.

Draft Revised Recovery Plan for Hawaiian Waterbirds, Second Draft of Second Revision, May
2005. The ultimate goal of the recovery program is to restore and maintain multiple self-sustaining
populations of Hawaiian waterbirds within their historic ranges. The recovery of the endangered
waterbirds focuses on the following objectives:

e Increasing population numbers to Statewide baseline levels (consistently stable or increasing
with a minimum of 2,000 birds for each species);

e Establishing multiple, self-sustaining breeding populations throughout each species® historic
range;

e Establishing and protecting a network of both core and supporting wetlands that are managed
as habitat suitable for waterbirds, including the maintenance of appropriate hydrological
conditions and control of invasive nonnative plants;

e For all four species, eliminating or controlling the threats posed by introduced predators,
avian diseases, and contaminants; and

e For the koloa maoli (Hawaiian duck), removing the threat of hybridization with feral
mallards.

U.S. Pacific Islands Regional Shorebird Conservation Plan, 2004. Conservation and restoration of
shorebird habitats is essential for the protection of endangered and declining shorebird populations.
Wetlands, beach strand, coastal forests, and mangrove habitats are particularly vulnerable on Pacific
islands due to increasing development pressures and already limited acreage. Monitoring and
research needs include assessment of population sizes and trends; assessment of the timing and
abundance of birds at key wintering and migration stopover sites; assessment of habitat use and
requirements at wintering and migration areas; exploration of the geographic linkages between
wintering, stopover, and breeding areas; and evaluation of habitat restoration and management
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techniques to meet the needs of resident and migratory species. Education and public outreach are
critical components of this plan. Resource management agencies of Federal, Territorial,
Commonwealth, and State governments will need to work together with military agencies,
nongovernmental organizations, and the scientific community. On a larger scale, coordination at the
international level will be key to the conservation of vulnerable species, both migratory and resident.

Ko,,olau LoaSustainable Communities Plan, 1999. This update reaffirms Ko,,olau Loa‘s role in
0,,ahu’s development pattern as intended in the General Plan policies by establishing principles for
future land use and development:

e Recognize traditional ahupua,,a divisions and distinctions and incorporate the ahupua,,a
concept as the primary basis for land use planning in Ko,,0lau Loa;

e Maintain and, where possible, expand critical open space areas and shoreline views between
the existing pattern of community development so as to preserve a separation between the
natural and built environment within each ahupua,a;

e Preserve the existing strong relationship between the natural landscape of the mountains to
the ocean, and the manmade landscape of agricultural fields and small rural communities;

e Promote diversified agriculture and aquaculture on existing agricultural lands in accordance
with the General Plan policy to support agricultural diversification in all rural areas on
0,,ahu;

e Preserve continuous coastal views and scenic views of ridges, valley slopes, and prominent
land features;

e Provide for new employment-based development that will offer quality jobs and be
compatible with the existing communities” rural fabric and the natural environment;

e Limit future resort development to the existing zoned lands in secondary resort areas at
Kahuku Point-Kawela Bay area and La,,ie; and

e Support and encourage improvements at existing educational and recreational facilities.

The vision for Ko,plau Loa seeks to preserve the region®s rural character and its natural, cultural,
scenic, and agricultural resources. The region will remain country, characterized by small towns and
villages with distinct identities that exist in harmony with the natural settings of mountain ridges and
winding coastline.

Recovery Plan for the Hawaiian Monk Seal (Monachus schauinslandi), 2007. The ,jlio-holo-i-ka-
uaua has the distinction of being the only endangered marine mammal whose entire species range —
historic and current — lies within the United States. The majority of the population of seals now lies
in the Northwestern Hawaiian Islands (NWHI) with six main breeding subpopulations. The species is
also found in lower numbers in the main Hawaiian Islands where the population size and range both
appear to be expanding. The main terrestrial habitat requirements include haul-out areas for pupping,
nursing, molting, and resting. These are primarily sandy beaches, but virtually all substrates are used
at various islands. The goal of this revised recovery plan is to assure the long-term viability of the
,1lio-holo-i-ka-uaua in the wild, allowing initially for reclassification to threatened status and,
ultimately, removal from the List of Endangered and Threatened Wildlife.

Recovery Plan for U.S. Pacific Populations of the Green Turtle (Chelonia mydas), 1997. The honu
is listed as threatened throughout its Pacific Range, except for the endangered population nesting on
the Pacific coast of Mexico, which is covered under the Recovery Plan for the East Pacific green
turtle. By far, the most serious threat to these honu is from direct take of turtles and eggs, both within
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U.S. jurisdiction and on shared stocks that are killed when they migrate out of U.S. jurisdiction. In
Hawai,,i1, honu populations appear to have a somewhat less dire status, probably due to effective
protection at the primary nesting areas of the NWHI and better enforcement of regulations
prohibiting take of the species. However, an increase in the incidence of the tumorous disease,
fibropapillomatosis (FP), in the Hawaiian honu threatens to eliminate improvements in the status of
the stock. Another serious threat to honu populations throughout the Pacific is associated with
increasing human populations and development. In particular, human development is having an
increasingly serious impact on nesting beaches.

1.9 Planning and Issue Identification

1.9.1 Issues to be Addressed in the Draft CCP

The following issues are being addressed in the planning process:

Wildlife and Habitat Resources: Endangered waterbirds and plants are the primary management
focus, but management also considers and includes endangered ,lio-holo-i-ka-uaua, threatened honu,
migratory shorebirds, waterfowl, seabirds, and native plant species.

Facilities and Maintenance: Facilities maintenance includes vehicles; heavy equipment; fencing;
weather stations; ditches, dikes, and impoundments; water control structures, wells and pumps. Due
to the coastal environmental conditions (e.g., constant wind containing salt spray, precipitation, warm
temperatures, and high humidity), degradation of equipment and facilities is accelerated and often
exceeds normally acceptable Mainland standards for maintenance costs and schedules. The Refuge
office is in Hale,,iwa at a General Services Administration rental site roughly 20 miles from the
Refuge, which contributes to transportation costs.

Visitor Services Activities: Environmental education, interpretation, and wildlife observation are
currently offered on a limited basis through special use permits and/or volunteer docent-led tours.
The presence of nesting endangered species throughout much of the calendar year restricts public
access. Sensitive areas will be closed to the public as new lands are acquired.

Law Enforcement: Refuge officers are responsible for upholding Federal laws and regulations that
protect natural resources, the public, and employees. The sole Zone Officer is stationed in Honolulu
and has responsibilities that extend to all of the Hawaiian and Pacific Islands refuges.

1.9.2 Issues Outside the Scope of the Draft CCP

Neighboring Development: New construction proposed or associated with Turtle Bay Resort or
Kahuku First Wind turbine project adjacent to the Refuge is outside our jurisdiction. Cumulative
effects to air quality have been considered in the EA.

Fishing Regulations: State fishing regulations and access to the ocean (via the State”s public beach
corridor on private lands) are outside of the Refuge®s jurisdiction, and will not be addressed in the
CCP.
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Chapter 2. Alternatives, Goals, Objectives, and Strategies

2.1 Introduction

The Service proposes to adopt and implement a 15-year CCP to guide the management and
administration of the Refuge throughout the life of the CCP. This chapter presents and compares a
range of reasonable alternatives for this proposed action, including a preferred alternative. It also
includes information on the development of the alternatives, alternatives or components considered
but dropped from further analysis, and elements or actions common to all alternatives. Table 1
summarizes, compares, and contrasts the alternatives.

2.2 Development of Alternatives

Initial alternatives were developed between fall 2009 and spring 2010 after initial scoping and public
involvement. These alternatives are: A. Continue Current Management (no action); B. Partial
Restoration and Management of Refuge Expansion Lands; and C. Full Restoration and Management
of Refuge Expansion Lands (preferred alternative). The three alternatives are described in detail in
Section 2.5. Under all alternatives, the wetlands at the Ki,,i and Punamané units are managed as core
management areas as identified in the Recovery Plan for Hawaiian Waterbirds (USFWS 2005).

2.3 Alternative Components Not Considered for Detailed Analysis

During scoping, public involvement, and the development of the objectives and strategies that make
up each alternative, a variety of ideas and solutions were presented, explored, and debated. The
following alternative components were considered but not selected for further analysis in this Draft
CCP/EA for the reason(s) described.

2.3.1 Kahuku Airfield Restoration for Private Aircraft

We received a suggestion that the Service should
preserve and reopen an old asphalt runway located
in the approved acquisition area. The commenter
recommended the runway be made available for:
1) an emergency landing site; 2) an auxiliary
landing field for short-field practice; and 3) a

| recreation site for picnicking (accessible by air
only).

Under Federal regulations at 50 CFR 27.34, aircraft
are prohibited from operating over national wildlife
refuges at altitudes that result in harassment of
wildlife and specifically prohibits unauthorized
landings or take-offs. Refuge management plans

Eroded runway Laura Beauregard/ USFWS
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include removing existing encroaching pest vegetation on the runway and aprons of the runway to
improve the site as potential seabird nesting habitat. The current remnant runway is frequently used
by migratory birds, including kioea and kolea. Due to the designated wildlife purposes of the James
Campbell NWR and planned habitat management on and around the runway to benefit birds, any
request for authorized use of the runway would not be an appropriate use. As provided for in 50
CFR 27.34, emergency aircraft operations (i.e., emergency landings) are permitted.

2.3.2 Nonlethal Techniques to Remove Mammalian Predators

In accordance with policy 569 FW 1 (Integrated Pest Management), the Service chooses pest
management methods by considering the following four factors (listed in their order of importance):
human safety, environmental integrity, effectiveness, and cost. Live trapping and release of predators
to other locations on O,,ahu or the State is not a sound biological strategy. Transporting predators and
releasing them is not cost effective and has the potential to exacerbate resource management issues at
other Federal, State, County, and private lands.

2.3.3 Public Trapping and Hunting to Remove Nonnative Mammalian
Predators

These actions are dismissed from consideration for this CCP for the following reasons: potential
disturbance to endangered species, lower effectiveness for removal of mammals, safety of and
potential conflicts with other Refuge users, potential conflicts with Refuge staff implementing on-
the-ground management actions, and the primary mammalian predators present (mongooses and rats)
are generally not sought after species by the general hunting public. Pigs may occur on the Refuge in
low numbers but will be controlled by staff or contractors to avoid the conflicts described above
associated with public hunting.

2.4 Elements Common to All Alternatives

2.4.1 Implementation Subject to Funding Availability
Under each alternative, actions will be implemented over a period of 15 years as funding becomes

available. Routine maintenance, repair, replacement, and improvement of existing facilities will
continue, also dependent on funding.

2.4.2 Interagency Coordination and Collaboration

Ecosystem planning efforts discussed in Chapter 1, Section 1.8 involve collaboration among Federal,
State, and local agencies toward mutual goals.

2.4.3 Threatened and Endangered Species Protection and Recovery

Protection of threatened and endangered species is common across all alternatives. It is Service
policy to give priority consideration to the protection, enhancement, and recovery of these species on
national wildlife refuges. The protection of federally listed species is mandated through the
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Endangered Species Act of 1973. Section 7 of the Act, called "Interagency Cooperation," is the
mechanism by which Federal agencies ensure the actions they take, including those they fund or
authorize, do not jeopardize the existence of any listed species. To ensure adequate protection, the
Refuge is required to review all activities, programs, and projects occurring on lands and waters of
the Refuge to determine if they may affect listed species. If the determination is that an action may
adversely affect an endangered species, then the Refuge conducts a formal review, known as a
consultation, to identify those effects and means to mitigate those effects. Consultations are either
completed or will be conducted, as needed, concurrent with development of the CCP. The resulting
Section 7 documents will be included as an appendix in the final CCP.

2.4.4 Historic and Cultural Resource Protection

Cultural resources on Refuge lands receive protection and consideration in accordance with Federal
cultural resources laws, Executive orders, and regulations, as well as policies and procedures
established by the Department of the Interior and the Service. Although the presence of cultural
resources, including historic properties, does not preclude a Federal activity, the Refuge will seek to
identify and protect cultural resources whenever possible. Refuge management actions will support
the State of Hawai,,i's vision statement “to promote the use and conservation of historic and cultural
resources for the education, inspiration, pleasure and enrichment of the public in a spirit of
stewardship and trusteeship for future generations” (State Historic Preservation Plan 2010-2014).

The Native American Graves Protection and Repatriation Act (NAGPRA) is a Federal law passed in
1990 that provides a process for museums and Federal agencies to return certain Native American
cultural items -- human remains, funerary objects, sacred objects, or objects of cultural patrimony to
lineal descendants, and culturally affiliated Indian tribes and Native Hawaiian organizations. A
Native Hawaiian organization includes any organization that: (a) serves and represents the interests
of Native Hawaiians, (b) has as a primary and stated purpose the provision of services to Native
Hawaiians, and (c) has expertise in Native Hawaiian Affairs, and includes the Office of Hawaiian
Affairs and Hui Malama I Na Kupuna ,,0 Hawai,i Nei. The Department of the Interior has interpreted
this definition to also include the Hawaiian island burial councils and various ,ohana (extended
families).

During early planning of any projects, the Refuge will provide the Service Regional Historic
Preservation Officer (RHPO) a description and location of all projects and activities that affect
ground and structures, including project requests from third parties. Information will also include any
alternatives being considered. The RHPO will analyze these undertakings for potential to affect
historic properties and enter into consultation with the State Historic Preservation Division and other
parties as appropriate. The Refuge will also ask the public and local government officials to identify
any cultural resource impact concerns. This notification is generally done in conjunction with the
review required by NEPA or Service regulations on compatibility of uses.

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-3



James Campbell National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

2.4.5 Fire Management

The suppression of wildfires and the use of prescribed or controlled fire are a long-standing part of
resource protection, public safety, and habitat management on national wildlife refuges. In 2003, a
Fire Management Plan that incorporated NEPA compliance was approved for the Refuge and
provides detailed guidance for the suppression and use of prescribed fire. That plan's actions and
effects are incorporated through reference in this CCP/EA. The plan outlines wildfire response and
prescribed fire objectives, strategies, responsibilities, equipment and staffing; burn units;
implementation; monitoring; and evaluation. The complete Fire Management Plan is available at the
Complex office in Hale,jwa (USFWS 2003).

2.4.6 Participation in Planning and Review of Regional Development
Activities

The Service will actively participate in planning and studies for ongoing and future industrial and
urban development, contamination, and other potential concerns that may affect the Refuges wildlife
resources and habitats. The Service will continue to cultivate working relationships with pertinent
State and Federal agencies to stay abreast of current and potential developments and will utilize
effective outreach tools and technologies and EE as needed to raise awareness of the Refuge*s
resources. The Refuge will participate in local community initiatives to protect, steward, and enhance
natural landscapes and wildlife habitat. We will continue to identify and pursue new opportunities for
land acquisition that will benefit Refuge purposes.

2.4.7 Adaptive Management

Based upon 522 Departmental Manual (DM) 1 (Adaptive Management Implementation policy),
Refuge staff shall utilize adaptive management for conserving, protecting, and, where appropriate,
restoring lands and resources. Within 43 CFR 46.30, adaptive management is defined as a system of
management practices based upon clearly identified outcomes, where monitoring evaluates whether
management actions are achieving desired results (objectives). The recently published Department of
the Interior (DOI) Adaptive Management Technical Guide also defines adaptive management as a
decision process that “promotes flexible decision making that can be adjusted in the face of
uncertainties as outcomes from management actions and other events become better understood.”

Adaptive management accounts for the fact that complete knowledge about fish, wildlife, plants,
habitats, and the ecological processes supporting them may be lacking. The role of natural variability
contributing to ecological resilience also is recognized as an important principle of adaptive
management. It is not a “trial and error” process, but rather emphasizes learning while doing based
upon available scientific information and best professional judgment considering site-specific biotic
and abiotic factors on Refuge lands. Adaptive management results in effective monitoring and
evaluation of the CCP.

Part of measuring the success of and adaptively managing the Refuge also includes the formal 15-
year revision of the CCP. The revision will be initiated by the Service and will involve many of the
same steps as this Draft CCP including comprehensive review of management plans and research;
working closely with partners; and engaging the public.
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2.4.8 Integrated Pest Management

In accordance with Department of the Interior policy 517 DM 1 and Service policy 569 FW 1, an
integrated pest management (IPM) approach will be utilized, where practicable, to eradicate, control,
or contain pest and invasive species (herein collectively referred to as pests) on Refuge lands. The
IPM would involve using methods based upon effectiveness, cost, and minimal ecological disruption,
which considers minimum potential effects to nontarget species and the refuge environment.
Pesticides may be used where physical, cultural, and biological methods or combinations thereof are
impractical or incapable of providing adequate control, eradication, or containment. If a pesticide
would be needed on Refuge lands, the most specific (selective) chemical available for the target
species would be used unless considerations of persistence or other environmental and/or biotic
hazards would preclude it. In accordance with 517 DM 1, pesticide usage would be further restricted
because only pesticides registered with the Environmental Protection Agency (EPA) in full
compliance with the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and as provided in
regulations, orders, or permits issued by EPA may be applied on lands and waters under Refuge
jurisdiction.

Environmental harm by pest species would refer to a biologically substantial decrease in
environmental quality as indicated by a variety of potential factors, including declines in native
species populations or communities, degraded habitat quality or long-term habitat loss, and/or altered
ecological processes. Environmental harm may be a result of direct effects of pests on native species,
including preying and feeding on them; causing or vectoring diseases; preventing them from
reproducing or killing their young; outcompeting them for food, nutrients, light, nest sites, or other
vital resources; or hybridizing with them so frequently that within a few generations, few if any truly
native individuals remain. Environmental harm also can be the result of an indirect effect of pest
species. For example, decreased waterfowl use may result from pest plant infestations reducing the
availability and/or abundance of native wetland plants that provide forage during the winter.

Throughout the life of the CCP, most proposed pesticide uses on Refuge lands would be evaluated
for potential effects to Refuge biological resources and environmental quality. Pesticide uses with
appropriate and practical best management practices (BMPs) for habitat management as well as
facilities maintenance would be approved for use on Refuge lands where there likely would be only
minor, temporary, and localized effects to species and environmental quality based upon
nonexceedance of threshold values in chemical profiles. However, pesticides may be used on Refuge
lands where substantial effects to species and the environment are possible (exceed threshold values)
in order to protect human health and safety (e.g., mosquito-borne disease). For more information on
strategies related to control of pests, see Appendix E.

2.4.9 Law Enforcement

Officers’ Responsibilities

Fish and wildlife law enforcement issues on lands and waters of the James Campbell NWR are under
the jurisdiction of the Service Zone Officer based in Honolulu. The role of the Zone Officer is to
conduct and document law enforcement incidents and coordinate and/or meet with all refuge project
leaders, law enforcement supervisors, and refuge officers. The Hawaiian and Pacific Islands Zone
Officer is highly mobile and is frequently deployed temporarily to various areas throughout the State
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of Hawali,,i and across the Pacific Region. The need for a dedicated Refuge Officer for the Complex
has been identified in the Implementation Plan (Appendix C).

Officers’ Authority
The Zone and Refuge Officers are primarily responsible for enforcing refuge and wildlife laws,
including but not limited to:
e Administration Act;
The Lacey Act;
Archaeological Resource Protection Act;
Endangered Species Act;
Migratory Bird Treaty Act; and
Marine Mammal Protection Act.

Zone and Refuge Officers are also empowered to enforce all criminal laws, including traffic
violations, drugs, and warrants for arrest as they relate to trespass, hunting, fishing, and the taking
wildlife on Federal lands, and in some instances boating safety related to refuge lands and waters.
Service Officers work joint patrols and coordinate with the Hawai‘i Department of Land and Natural
Resources-Division of Conservation and Enforcement (DLNR-DOCARE), Honolulu Police
Department (HPD), and the Sheriff Division of the State Department of Public Safety.

2.5 Alternative Descriptions

These alternatives represent broad, thematic approaches to management of the Refuge, recognizing
the latitude managers have within the framework of Refuge System laws and policy (Table 2-1). The
alternatives reflect direction in the Administration Act, Service policy for administration and
management of refuges, and a host of ongoing conservation initiatives affecting the Hawaiian
Islands. The alternatives were developed to address a suite of issues, and indeed are structured to
track the issues, challenges, and opportunities presented in Chapter 1.

As an integrated CCP and EA, the details of the alternatives are described in terms of the main
components of a CCP, namely measurable objectives and strategies to achieve those objectives. Most
importantly, these alternatives are designed to help James Campbell NWR contribute to the mission
of the Refuge System; meet the purpose for which the Refuge was established, and help achieve the
Refuge vision, goals, and objectives. Stepdown plans for Visitor Services, Transportation, and
Climate Change would be developed under Alternatives B and C. Except for scheduled docent tours
by special use permits, EE program activities, and year-round access along the shoreline; the Refuge
will be closed to general public entry until new visitor facilities are constructed and additional staff
members are acquired to manage them.

2.5.1 Alternative A: Continue Current Management

Intensive management of threatened and endangered waterbird species and their habitat at the Ki,,i
and Punamand Units of the Refuge would continue to focus on protection and successful nesting as
part of the Statewide effort to implement the Hawaiian Waterbird Recovery Plan. Public use
programs would remain virtually unchanged. Units would remain closed to the public except by SUP
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issued for EE, research, wildlife observation, and wildlife photography on a case-by-case basis.
Newly acquired expansion lands would receive custodial oversight only, no habitat restoration and
no additional visitor services. Both current aquaculture leases will remain in effect until 2023 at
which time, by prior agreement, they will expire.

2.5.2 Alternative B: Partial Restoration and Management of Refuge
Expansion Lands

In addition to waterbird management actions identified in Alternative A, highest priority wetlands
and coastal dunes on expansion lands would be restored and fenced to exclude large predators. By
2016, a Visitor Services Plan (VSP) would be developed to address a variety of wildlife-related
public use activities. This plan will identify, evaluate, and carefully select sites and locations for
infrastructure needed to fully implement a safe and meaningful program for the public. Infrastructure
needs identified by the plan would include safe and compatible roads, parking areas, trails, overlook,
etc. The VSP will identify new special regulations that may be needed to protect sensitive wildlife
resources, the fragile coastline, and the visiting public. Other considerations include: The Refuge will
cooperate with other agencies and the Kahuku community to develop, evaluate, and implement
feasible projects to reduce projected flooding impacts in the local area while enhancing or protecting
valuable natural resources on the Refuge; and both current aquaculture leases will remain in effect
until 2023 at which time, by prior agreement, they will expire.

2.5.3 Alternative C: Full Restoration and Management of Refuge Expansion
Lands

In addition to all of the management actions identified in Alternatives A and B, all wetlands, coastal
dunes/strand and scrub/shrub habitats would be restored and managed. Trial use of predator-proof
fencing would be initiated on selected dune or wetland sites to protect nesting seabirds and
waterbirds. Abandoned aquaculture facilities would be cleaned up and remnant wetland habitat
would be restored to natural conditions or other approved uses. If we determine that the Service does
not currently have management authority for the shoreline adjacent to the Refuge coastline, we will
pursue an Executive order from the Governor of Hawai,j for jurisdiction to help fulfill the Refuge
purpose and ensure compatibility of uses.

We see our work resulting in all visitors and local communities gaining a greater connection with
nature, sense of place, respect for their environment, and a lifelong interest in and participation in the
conservation, protection, and enhancement of wildlife, plants and their habitats. The Refuge is
considered by many to be one of the best areas in Hawali,j to view endangered waterbirds. High-
quality wildlife viewing will continue and be expanded on the Refuge through the development and
maintenance of trails, boardwalks, and observation sites.

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-7



James Campbell National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

Table 2.1
ame hbe R ageme A o
Key Themes Objectives Alt A It B Alt C
1.1 Ae,,0loafing | 50-75 ac 50-75 ac 90-115 ac
Intensively | & foraging
Managed 1.2 Ae,,0breeding | 20 ac 20 ac 20 ac
Wetland 1.3 ,Alae 30-40 ac 30-40 ac <59 ac
Habitat ke,oke,0 & ,alae
,ula loafing &
foraging
1.4 ,Alae 15-20 ac 15-20 ac <30 ac
ke,oke,0 & ,alae
,.ula breeding
Natural 1.5 ,Alae 18-25 ac 25-32 ac 32-51 ac
Wetland ke,oke,0 & ,alae
Habitat ,ula life-history
Remnant 1.6 Waterbirds & | 0 ac 10-25 ac 25-67 ac
Wetland migratory birds
Habitat
Coastal 3.1 Restore,
Strand protect, and 0ac 50-100 ac 100-185 ac
Dune manage
Habitat 3.2 Improve 0ac <10 ac 20-28 ac
seabird nesting
. site on runway
~" Scrub / 2.3 Restore 0ac <20 ac <312 ac
s Shrub scrub/shrub
Habitat
2.1 Complete v 4 4
Land Acquisition
Expansion 2.2 Plan & Develop site Design/build new
Lands Construct Refuge plans; HQ/VC/EE facility,
Facilities Design/build new | maintenance shop,
HQ/VC/EE bunkhouse &
facility greenhouse
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Management Alternatives Summary (continued)

Key Themes | Objectives Alt A Alt B Alt C
4.1 Conduct Monitor Track nesting Track nesting success;
inventory and impacts of pest | success; impacts | impacts of pest plants &
Scientific monitoring plants & of pest plants & animals; and
Data animals; and animals; and movements of
movements of | movements of endangered waterbirds
endangered endangered with GIS data layer
waterbirds waterbirds development.
Initiate data collection
volunteer program (i.e.,
bird surveys)
4.2 Facilitate Establish research | Form research
research & partnerships partnerships; and
scientific develop climate change
assessments assessment protocols
5.1 Provide EE EE is provided | 3,000 students Up to 6,000 students
Visitor by SUP for or up to 6,000 with construction &
Services 1,500 students | students with staffing of EE facility
construction &
staffing of EE
facility
5.2 Offer new Maintain 5,000 visitors 5,000 visitors annually
visitor current level; annually along along coastline and
opportunities, 500-800 coastline and Ki,,i;; and up to 210,000
primarily wildlife | visitors Ki,,i; and up to w/ construction &
observation and annually 210,000 w/ staffing of VC
photography construction &
staffing of VC
6.1 Enhance Consult Native | Consult Native Consult Native
Cultural & awareness, Hawaiian & Hawaiian & Hawaiian & historical
Historic protection, & historical historical societies to develop
Resources appreciation societies to societies to interpretive materials;
develop develop NAGPRA training for
interpretive interpretive staff;
materials; materials; Develop GIS layer for
NAGPRA NAGPRA avoidance of known
training for training for staff | sites
staff
Cooperate in Cooperate in Cooperate in planning
Flood 7.1 Support planning planning process; | process; maintain
Damage feasible flood process maintain Walkerville Unit as
Reduction reduction efforts Walkerville Unit | potential flood
for the Town | for Kahuku as potential flood | reduction project area
of Kahuku reduction project
area
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2.6 Goals, Objectives, Strategies, and Rationale

Goals and objectives are the unifying elements for successful, adaptive refuge management. They
identify and focus management priorities, resolve issues, and link to refuge purposes, Service policy,
and the Refuge System mission.

A CCP describes management actions that help bring a refuge closer to its vision. A vision broadly
reflects the refuge purposes, Refuge System mission and goals, other statutory requirements, and
larger-scale plans as appropriate. Goals then define general targets in support of the vision, followed
by objectives that direct effort into incremental and measurable steps toward achieving those goals.
Finally, strategies identify specific tools and actions to accomplish objectives. Unless specifically
stated, all objectives are applicable throughout the life of this plan.

In the development of this Draft CCP, the Service has prepared an effects analysis (Chapter 6) for
each of the alternative sets of management actions derived from management goals, objectives, and
implementation strategies. The goals for the James Campbell NWR are presented on the following
pages. Each goal is followed by one or more objectives that pertain to it. The goal order does not
imply any priority in this Draft CCP/EA. Some objectives pertain to multiple goals and have simply
been placed in the most reasonable spot. Similarly, some strategies pertain to multiple objectives and
for clarity these strategies are listed under each relevant objective. Following the goals, objectives,
and strategies, a brief rationale is provided. This rationale generally describes how management
strategies will be implemented to achieve the intended objectives. The rationale may also, where
necessary, discuss means to minimize potential impacts to nontarget species and habitats. It also
provides further background information pertaining to the importance of an objective relative to
legal mandates for managing units of the Refuge System, including refuge purpose, trust resource
responsibilities (federally listed threatened and endangered species and migratory birds), and
maintaining/restoring biological integrity, diversity, and environmental health.

A honu hatchling scoots its way to the sea Mike Silbernagle/USFWS
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2.6.1 Goal 1. Protect and manage seasonal wetland habitats to meet the life-
history needs of endangered waterbirds to promote their recovery.

Objective 1.1. Intensively manage for ae‘o loafing and foraging habitat.

Manage seasonal wetland habitat for loafing and foraging ae,,o throughout the year on
approximately115 ac of the Ki,,i Unit with the following characteristics:
e Open water (1-6 in) and mudflat (saturated and dry) interspersed with 30-60% cover of

emergent vegetation (e.g., cattail), grasses (e.g., sprangletop, knot-grass, millet), and sedges
(e.g., saltmarsh bulrush, California bulrush, Fimbrystlis sp.) providing a mosaic;
e Less than 25% cover of pest plants including marsh fleabane, Batis, California bulrush, and

California grass;

e Sufficient benthic and nektonic macroinvertebrates and small fish to provide forage on a

rotational basis for up to 200 ae,,0;
e No cats or dogs; and
e Documented predation below 10 individual ae,,o per year.

Strategies Applied to Achieve Objective Alt A Alt B Alt C
Total acreage meeting objective characteristics | 50-75 50-75 90-115
Drawdown in specified impoundments from approximately March-
July (control fish and promote invertebrates/algal growth, plant v v v
response)
Flood after vegetation treatment (mowing, tilling, herbicide,
. . v v v
prescribed fire) to promote foraging
Pulse water to promote abundance and availability of invertebrates | Monthly | Monthly Mgnﬁlly
Eliminate pest roost trees for cattle egrets v
Fencing, live-trapping, snap-traps and bait stations to reduce
. v v v
predation
Control pest plants using: herbicide application, prescribed fire,
. o1 o ) v v v
mowing, rototilling, disking, and brush cutting
Create openings (interspersion) in dense vegetation v
Monitor predator abundance (i.e., track tunnels) to evaluate v

effectiveness of predator control efforts

Rationale: Ae,0require different loafing and foraging habitats during the breeding (late February-
July) and nonbreeding seasons. Recently hatched ae,,0 (<14 days old) require shallow water of less
than 2 inches to forage. During the remainder of the year fledgling and adult ae,,0 can forage in

water as deep as 6 inches.

Seasonally regulating water depth stimulates germination of desirable and beneficial plant species,
controls undesirable plants, and provides a variety of macroinvertebrates for young and adult ae,,o to
feed on, thereby creating and maintaining maximized production and carrying capacity of the
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wetlands. In addition to providing forage, seasonally regulated water depths provide a mosaic of
open water and vegetation as microhabitat for ae,,0 thermoregulation and cover during inclement

weather.

Mowing, prescribed fire, herbicide application, rototilling, and disking are all suitable techniques for
creating the desired mosaic of vegetation, open water, and mudflats by opening dense contiguous
patches of Batis, California grass, marsh fleabane, California bulrush, water hyssop, or cattail. These
management techniques also benefit a variety of other wetland dependent species including koloa
maoli, ,alae ke,,oke,,0,,alae ,,ula, wintering waterfowl (dabbling ducks), and shorebirds.

For more information on strategies related to control of pests, see Appendix E.

Objective 1.2. Intensively manage wetland habitat for ae‘o breeding.

Provide seasonal wetland habitat for breeding ae,,o from February-July on 20 acres of the Ki,,i Unit

with the following characteristics:

e Open water (<3 in) and mudflat (saturated and unsaturated) with <25% cover of

emergents, grasses, and sedges providing a mosaic;

e Undulating, irregular bottom topography creating unsaturated mudflats with gradual

slopes during drawdown for nesting adjacent to foraging habitat;
e Predation limited to no more than 5 documented events per year;
e Less than 25% cover of pest plants including marsh fleabane, Batis, water hyssop,

California bulrush, and California grass; and

Benthic and nektonic macro-invertebrates and small fish with densities of 400-600

invertebrates/yd>.

Strategies Applied to Achieve Objective Alt A Alt B Alt C

Total acreage meeting objective characteristics 20 20 20
Flood for prebreeding (as a follow-up to mowing/rototilling, etc. to 4 4 4
create nesting habitat)
Slow drawdown rate (control fish and promote invertebrates/algal V4 4 4
growth, plant response)

. : Twice Twice

Pulsing water to promote invertebrates for broods Monthly | Monthly Weekly
Control predators with fencing, live-trapping, snap-traps, and bait 4 4 4
stations
Control pest plants using: herbicide application, prescribed fire, 4 v 4
mowing, rototilling, disking, and brush cutting
Restricted public use (seasonal closures) and limited Refuge staff
presence only at a level necessary to conduct monitoring and water v v v
management, under normal circumstance, 1-3 visits per week
Monitor predator abundance to evaluate success of control efforts v
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Rationale: Breeding ae,p require dry to unsaturated mudflat habitat for building nests. Pre-breeding
water level drawdowns help establish drier mudflats. Although saturated mudflats can be used as nest
sites, adult ae,,0 expend more energy building nests robust enough to counter the excess moisture.
Initiation of the drawdown is timed to coincide with minimal or no ,,alae ke,oke,,0 nesting or chick
rearing. This timing method is part of an overall cycle of wetting and drying of habitat, making it
suitable to a greater number of birds throughout the year and increasing species diversity. Thus, ae,,0
nesting habitat temporally follows where ,,alae ke,,0ke,0 habitat existed previously.

Declining water levels increase areas of suitable nesting habitat. Ae,,0 breeding season water
drawdowns maximize the number of nests that an area can support. The target distance between nest
site to vegetation and water is 0-20 feet. Slow drawdown rates also stimulate ample numbers and
diversity of invertebrates throughout the brood rearing period, allowing adult ae,,0 with broods to
establish feeding territories and reduce inter-brood conflicts that can result in injury or death to
young chicks.

Ae,,0are very easily disturbed during the nesting season. Since they nest in the open on exposed
mudflats they evolved behaviors to help protect nests and young. One behavior of the adult is to
depart the nest when perceived danger is detected, leaving the nest, eggs, or young exposed to
ground or avian predators and the weather. Eggs can also be destroyed by prolonged exposure to
high temperature, wind chill, and rain, all of which occur frequently in Hawai,j. Human disturbance
must be minimized during the nesting period to reduce the risk of nest abandonment. Thus, public
access is generally closed during this time.

Ae,,onests, eggs, and young are also vulnerable to a variety of predators including rats, mice,
mongooses, bullfrogs, dogs, cats, cattle egrets, and ,auku,ju. It is critical to control predators during
the nesting season, thereby increasing nesting and fledging success. These management techniques
also benefit a variety of other wetland dependent species including koloa maoli, ,,alae ke,,0ke,0, ,,alae
,»ula, wintering waterfowl (dabbling ducks), and shorebirds.

Objective 1.3. Intensively manage seasonal wetland habitat for ‘alae ke‘oke‘o and ‘alae
‘ula loafing and foraging.

Provide seasonal wetland habitat for loafing/foraging ,,alae ke,,oke,,0 and ,,alae ,,ula throughout the
year on approximately 50 ac of seasonal wetlands and 9 ac of associated dikes at Ki,,i with the
following characteristics:

e Mudflat (dry and saturated) and open water (<1-18 in) interspersed with 30-60% cover of tall
(3-8 ft.) emergent vegetation, grasses, and sedges that provide seed and green browse and a
mosaic of concealment cover, open water, and thermal cover;

e <25% cover of pest plants including marsh fleabane, Batis, water hyssop, California bulrush,
and California grass;

e Adjacent short (<4 in), grassy uplands (especially dikes) for foraging;

e Interspersed vegetation with sufficient edge providing visual barriers to maximize territories
available for breeding;

e Predation levels of no more than 5 individual ,,alae ke,,oke,,0 and 1 ,,alae ,,ulaper year;

e Tilapia numbers maintained at a level promoting algal growth and other desirable plants such
as Ruppia maritima as forage; and

e Abundant epiphytic invertebrates (i.e., dragonflies), crayfish, and aquatic benthic/nektonic
macroinvertebrates to support up to 200 ,,alae ke,,oke,,0and 100 ,alae ,,ula on a seasonal basis.
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Strategies Applied to Achieve Objective AltA | AltB Alt C

Total acreage meeting objective characteristics | 30-40 | 30-40 <59
Extended hydroperiod to promote epiphytic invertebrates v v v
Flood after vegetation treatment (mowing, tilling, etc.) to promote v Y v
foraging
Slow drawdown rate (control fish and promote invertebrates/algal

v v v

growth, plant response)
Fencing, live-trapping, snap-traps and bait stations to reduce predation v v v
Monitor predator abundance to evaluate effectiveness of predator 4
control efforts
Control pest plants using: herbicide application, prescribed fire, v v v

mowing, rototilling, disking, and brush cutting

Rationale: While ,alae ke,,oke,,0 and ,alae ,,ulaoccupy similar loafing and foraging habitat, there are
differences between the species™ needs. ,,Alae ke oke,,0 use earlier successional stages of wetland
habitat with a greater open water to vegetation ratio. They also typically occupy deeper water than
,alae ,,ula ,,Alae ,,ula prefer late successional stages comprised of dense, robust vegetation with
greater seclusion. ,,Alae ke,,oke,,0 spad more time loafing in a flock on open water and dikes,
whereas ,alae ,,ulaare more solitary and occupy areas around the base of robust emergent vegetation
or dikes. , Alae ,,ula use open water primarily as a corridor between areas of suitable habitat.

Ki,,i ponds A and E contain a high percentage of Batis which provides habitat for ,alae ,,ula, while
other ponds are managed for other species. The mosaic of open water and dense vegetation provides
areas for thermoregulation and cover and increases habitat diversity. Mowing, disking, prescribed
fire, herbicide application, and rototilling are all techniques suitable to open dense contiguous
patches of Batis, California grass, marsh fleabane, California bulrush, water hyssop, or cattail-
dominated areas. These techniques also return nutrients to the wetland ecosystem and benefit a
variety of other water-related species including koloa maoli, wintering waterfowl, and shorebirds.

On the Ki,,i Unit, grass covered dikes are important habitat for ,alae ke,,oke,o0 and ,alae ,ula, as well
as other species such as kioea. One wide dike is utilized by many species and is known as the C/F
Dike. Mowing of this dike to maintain a grass height of less than 4 inches provides foraging areas
where ,alae ke,,oke,,0 ad ,alae ,,ulacan graze on short grass and feed on associated invertebrates.

2-14 Chapter 2. Alternatives, Goals, Objectives, and Strategies



James Campbell National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

Objective 1.4. Intensively manage seasonal wetland habitat for ‘alae ‘ula and ‘alae

ke‘oke‘o breeding.

Provide seasonal wetland habitat for breeding ,alae ,,ulaand ,alae ke,,oke,0 throughout the year on
approximately 30 ac on Ki,,i with the following characteristics:

e Mudflat (dry and saturated) and open water (<1-18 in) interspersed with 30-60% cover of tall
(3-8 ft.) emergent vegetation, grasses, and sedges that provide seed and green browse and a
mosaic of concealment cover, open water, and thermal cover;

e Less than 25% cover of pest plants including marsh fleabane, Batis, water hyssop, California
bulrush, and California grass;

e Interspersed vegetation with sufficient edge providing visual barriers to maximize territories
available for breeding;

e Predation of no more than 5 individual ,alae ke,,oke0 and 1 ,alae ,,ulaper year;

e Tilapia numbers constrained to a low level, promoting algal growth and other desirable
plants such as Ruppia maritima as forage;

e Abundant epiphytic invertebrates (e.g., dragonflies), crayfish, and aquatic benthic/nektonic
macroinvertebrates to support up 200 ,alae ke,,oke,0 and 100 ,alae ,,ulaon a seasonal basis;

e Brood rearing in close proximity to nesting habitat; and

e Stable water levels during laying and incubation.

Strategies Applied to Achieve Objective Alt A Alt B Alt C
Total acreage meeting objective characteristics | 15-20 15-20 <30
Extended hydro-period to promote epiphytic invertebrates v v v
Flood to sufficiently inundate emergent vegetation v v v
Slow drawdown rate (control fish and promote invertebrates/algal
v v v
growth, plant response)
Fencing, live-trapping, snap-traps, and bait stations to reduce
. v v v
predation
Control pest plants using herbicide application, prescribed fire
: 1 . g v v v
mowing, rototilling, brush cutting, disking
Mowing, rototilling, brush cutting, and/or prescribed fire to create v v v
openings in dense vegetation
Maintain stable water levels during laying and incubation v v v
Partial to complete public closure to minimize human disturbance v v v
Monitor predator abundance to evaluate effectiveness of predator v

control efforts

Rationale: ,Alae ke,,oke,p and ,alae ,ula prefer stable water levels for nest building and nesting.
When preparing an impoundment for ,alae ke,,oke,0 and ,alae ,ula nesting, water levels are raised to
a depth of 8-15 inches and maintained at a constant level to provide adequate nest sites that are
secure from predation. Fluctuating water levels are not desirable, requiring nesting adults to
continually build the nest up or have it isolated on dry ground and subject to greater predation.
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During brood rearing periods, however, water levels are pulsed infrequently to provide physical
barriers between brood territories and provide greater access to macroinvertebrates that are eaten by
adults in breeding condition and also fed to developing chicks. These invertebrates are an important
protein source for proper development.

The amount of vegetative cover in an impoundment varies with the duration between habitat
management actions. As succession from open water to a more vegetation-dominated wetland
occurs, it favors different species. ,,Alae ke,,0oke,,0 are adept at nesting in a more open setting where
there is approximately 30 percent cover of emergent vegetation. ,,Alae ,,ula prefer a more vegetated
system with about 60 percent cover.

Because of rapid and year-long plant growth in
Hawai,,i, habitat manipulation generally requires
removal of all or nearly all vegetation (generally
every 2-3 years) from a managed wetland
impoundment to increase the time before follow-
up management actions are needed. In the habitat
preparation phase, dewatering followed by
mowing, tilling, and herbicide application are used
to achieve the mosaic. During the managing phase
when water is in the impoundment, water level
manipulation helps to create the desired percentage
of vegetation and interspersion. Each impoundment Habitat manipulation Mike Silbernagle/USFWS
can be managed independently in this manner,

varying the habitat to meet wildlife needs.

Ample food supply is important to build and maintain a healthy breeding population at a given site.
Pest fish, such as Tilapia spp., are known to compete for food eaten by ,alae ke,,oke,,0 axd ,alae ,,ula
They also degrade water quality, which can affect invertebrate densities and plant growth. During
habitat manipulation, slow drawdowns of water levels are used to concentrate undesirable fish and
ultimately remove them from the environment. Following their death during dewatering, the remains
are allowed to dry and decompose naturally or are tilled into the soil, increasing soil nutrients that aid
in promoting invertebrate and plant response. Botulism is a concern so evidence of botulism
poisoning is closely monitored for during decomposition.

»Alae ke,oke,0 and ,alae ,ula are less susceptible to disturbance during nesting compared with ae,,0
and this relates to their nest location, nesting habitat, and response to disturbance. Since ,alae
ke,,oke,,0 aad ,alae ,,ulanest in open water or dense vegetation with concealment, their response to
disturbance is to remain motionless on the nest. As a result, public use is limited during the ,alae
ke,,oke,,0 and ,alae ,,ulanesting season. Most of the time it is difficult to see a nest even at a relatively
close distance.

Recognizing public tours and educational programs are important, there is a need to restrict access
for such activities in areas where nesting and brood rearing is concentrated. The locations of nest are
monitored and visitors either directed away from the areas or led quickly through the area to
minimize human disturbance.
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Objective 1.5: Manage natural wetland habitat for ‘alae ke‘oke‘o and ‘alae ‘ula.

Provide and manage up to 51 ac of natural wetland habitat of the Punamand Unit to meet all life-
history needs of ,alae ke,,oke,,0 and ,alae ,,ula throughout the year with the following characteristics:
e Mudflat (dry and saturated) and open water (<1-18 in) interspersed with 30-60% cover of tall
(3-8 ft.) emergents, grasses, and sedges that provide a mosaic of concealment cover, open
water, and thermal cover;
e Less than 40% cover of pest plants including marsh fleabane, Batis, water hyssop, California
bulrush, California grass, Christmas berry, and koa haole;
e Adjacent short (<3 in), grassy uplands for foraging;
e Predation levels of no more than 5 individual ,alae ke,,oke,0 and 1 ,alae ,,ulaper year.

Strategies Applied to Achieve Objective AltA | AItB | AltC

Total acreage meeting objective characteristics | 18-25 | 25-32 32-51

Fencing, live-trapping, snap-traps and bait stations to reduce predation 4 4 4

Control pest plants using: herbicide application, prescribed fire,
mowing, rototilling, disking, and brush cutting v v v

In selected sites, investigate and implement, if feasible, installation of
small water control structures to partially restore water level v v
management capability and increase habitat diversity

Monitor predator abundance to evaluate effectiveness of predator

control efforts v

Rationale: Currently, with no water control structures, intensive water management capabilities are
lacking at the Punamand Unit. Therefore, the timing, duration, and water level cannot be managed.
Natural weather patterns and subsurface ground water movement control the hydrology of the unit.

Maintenance (nonbreeding) habitat is created, maintained, or enhanced mostly at the wetland/upland
interface because mowing, tilling, and other mechanisms can be undertaken to control vegetation.
Access to these areas is limited and most work here must be accomplished by hand. Mudflat habitat
is only available along portions of the wetland perimeter. Presence, absence, and amount of mudflat
are dependent on natural fluctuating water level. Natural undulating vegetation edges only create
limited areas for thermoregulation.

Breeding habitat for ,alae ke,,oke,,0 and ,alae ,,ulais restricted to centrally located stands of emergent
vegetation. Vegetation control in the wetland occurs infrequently due to unavailability of adequate
equipment (e.g., aquatic weed cutters and excavators) on a regular basis. As a result, lower numbers
of ,alae ke,,oke,,0 and ,alae ,,ulaare supported here than in intensively managed wetland units.
Nesting is confined to bulrush stands on this unit. Macro- and other invertebrates are produced, but
competitive fish such as Tilapia are not controlled and likely reduce food availability for endangered
,alae ke,,oke, 0 and ,alae ,ula.

Mowing, prescribed fire, herbicide application, and rototilling are all tools that are available to open
wetland shoreline areas of Batis, California grass, marsh fleabane, Christmas berry, and koa haole.
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Chipping can reduce the removed material that cannot be disposed of by techniques identified above.
This will speed recovery of the area by reducing the time necessary for natural decomposition to
occur. Controlling these species promotes a mosaic of wetland fringe and upland vegetation, open
water, and mudflats as suitable habitat for ,alae ke,oke,,0 and ,alae ,,ula. Small pieces of herbaceous
plant material created from mowing and other techniques also become available to ,alae ke,,oke,0
and ,alae ,,ula for nest construction.

A 16-acre wetland site (currently unmanaged) in the southeast corner of the Punamand Unit, adjacent
to Nudist Camp Road, has been partially drained by small lateral surface ditches since the early
1900s. This area will be investigated to determine if the installation of small water control structures
in these lateral ditches may partially restore historic water levels and provide a minimal amount of
water management capability that will increase overall wetland habitat diversity in this unit,
benefitting both ,alae ke,,oke,0 and ,alae ,,ula

Objective 1.6. Manage remnant wetland habitat within acquisition area for the benefit of

endangered waterbirds and migratory birds.

Once acquired, protect and maintain approximately 69 ac of remnant seasonal wetlands within the
acquisition boundary for James Campbell NWR expansion to meet these characteristics:

e Mudflat (dry and saturated) and open water (<1-18 in) interspersed with 30-60% cover of tall
(3-8 ft.) emergent grasses and sedges that provide a mosaic of concealment cover, open
water, and thermal cover;

e Less than 40% cover of pest plants including marsh fleabane, Batis, water hyssop, California
bulrush, California grass, Christmas berry, and koa haole;

e No ironwood or kiawe;

e Interspersed vegetation with sufficient edge providing visual barriers to maximize territories
available for breeding;

e Documented predation of no more than 5 ae,,o per year; and

e Limited/controlled public use to minimize disturbance.

Strategies Applied to Achieve Objective Alt A Alt B Alt C
Total acreage meeting objective characteristics 0 10-25 25-67

Fencing, live-trapping, snap-traps and bait stations to reduce v v
predation
Control pest plants using: herbicide application, prescribed fire, v v
mowing, rototilling, disking, and brush cutting
Create desirable mosaic of openings in vegetation by mowing,

o o . v v
rototilling, disking or prescribed fire
Monitor predator abundance to evaluate effectiveness of predator v

control efforts

Rationale: Unmanaged semi-permanent and temporary wetlands within the approved acquisition
boundary provide habitat for a variety of species. Natural weather patterns, subsurface ground water
movement, and small surface ditches control the hydrology of the unit. No active water management
or water management facilities (e.g., pumps and water control structures) currently exist for the
purpose of managing these wetlands. Once acquired, Service management will mostly involve
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controlling undesirable vegetation and, where feasible, limited water level management. Major
alteration of the landscape is not required to enhance and maintain wetlands capable of supporting
waterbirds because in most areas soils and hydrology are still functioning in a relatively natural
manner.

Water levels, timing, and duration cannot be controlled as on Ki,,i; where water control structures;
dedicated water supply; bottom topography; and confined impoundments allow detailed and specific
water regimes to be established and maintained. Maintenance (nonbreeding) habitat may be created,
maintained, or enhanced in suitable and accessible wetland/upland interface where mowing, tilling
and other mechanisms can be undertaken to control vegetation. Many areas will not be enhanced
because of the inaccessibility to equipment.

Lower numbers of ,alae ke,,oke,,0 aad ,alae ,,ula will be supported here than in an intensively
managed wetland. Nesting will be confined to emergent stands. Macro- and other invertebrates are
produced, but competitive fish such as Tilapia are not controlled and they likely reduce food for
endangered ,alae ke,,oke,,0 aad ,alae ,ula. Life-history needs of endangered waterbirds will be met in
at least part of the area throughout the year under this objective. Other benefiting species include the
koloa maoli and a variety of migratory wintering waterfowl, primarily dabbling ducks such as koloa
mapu (northern pintail), koloa moha (northern shoveler), and green-winged teal. Several shorebird
species will also benefit including, ,akekeke, kolea, and ,j, lili.

There will be less of a mosaic of open water and vegetation to provide thermoregulation during
inclement weather. Mowing, prescribed fire, herbicide application, disking, and rototilling to open
Batis, California grass, marsh fleabane, Christmas berry, and koa haole dominated areas to create the
mosaic of vegetation, open water, and mudflats will be retained as management tools, but suitable
areas for implementing one or more of these techniques will be greatly reduced under this objective
because of access restrictions and the inability to effectively manage water.

Selected sites will be investigated for the feasibility of installing small water control structures to
partially provide water level management capability in these remnant degraded wetlands. In addition,
several existing groundwater wells on the acquisition area have been used in the past for commercial
aquaculture operations. These wells, as well as surface water runoff, may also be used to partially
provide water level management capabilities. This limited capability may improve the control of pest
species and increase habitat diversity.

Ae ‘o ohana Laura Beauregard/USFWS
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Objective 1.7. Manage aquaculture ponds, in voluntary cooperation with lessees, for

waterbirds and shorebirds.

Enhance, protect and manage up to 242 ac. (currently under lease until 2023) to meet these
characteristics:

e Mudflat (dry and saturated) and open water (<1-18 in) interspersed with 30-60% cover of tall
(3-8 ft.) emergent grasses and sedges that provide a mosaic of concealment cover, open
water, and thermal cover;

e Less than 40% cover of pest plants including marsh fleabane, Batis, water hyssop, California
bulrush, California grass, Christmas berry, and koa haole;

e No ironwood or kiawe;

e Interspersed vegetation with sufficient edge providing visual barriers to maximize territories
available for breeding;

e Documented predation level of no more than 10 ,,alae ke,,oke,,0and 4 ,,alae ,ula per year; and

e Limited/controlled public use to minimize disturbance.

Strategies Applied to Achieve Objective Alt A Alt B Alt C

Total acreage meeting objective characteristics 0 <242 <242

Passively manage aquaculture ponds in voluntary cooperation with
lessees through water level management

v v v

Conduct aquaculture ponds assessment and develop a restoration
plan

Fencing, live-trapping, snap-traps and bait stations to reduce
predation

Control pest plants using: herbicide application, prescribed fire,

v v
v v
. o1 .o ) v v
mowing, rototilling, disking, and brush cutting

Rationale: Aquaculture ponds are currently under lease with the Service on 242 acres of the Refuge.
These leases are scheduled to expire in 2023, when they will permanently revert to Refuge
management. Lessees may relinquish their leases prior to 2023 on a voluntary basis, or leases may
be terminated if they fail to meet the conditions of the leases. Under current aquaculture operations,
many of the ponds may be idle for extended periods of time (months to years). These idle ponds
have potentially high habitat value for endangered waterbirds and migratory birds. With relatively
little active management, primarily water level management (raising and lowering water levels at
desirable intervals), the additional wetland habitat can benefit these species. This provides an
opportunity for voluntary cooperative management strategies between the lessees and the Refuge.

When the leases expire and/or when the ponds revert to Refuge management, they will be evaluated
for more active and long-term management strategies. This process will begin with a comprehensive
water management and resource analysis planned for 2018-2020.
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Objective 1.8. Provide wetland habitats to meet the life-history needs of koloa maoli.

Enhance, protect and manage up to 50 ac. to meet these characteristics:

e Mudflat and open water containing an approximately 50:50 ratio of emergent plants to open
water, with an irregular shoreline;

e Less than 40% cover of pest plants including marsh fleabane, Batis, water hyssop, California
bulrush, California grass, Christmas berry, and koa haole;

e Protected near water nest sites;

e Abundant small invertebrates such as aquatic insects, snails and crustaceans (400-600
invertebrates/yd?);

e No introduced aquatic vertebrates; and

e Limited/controlled public use to minimize disturbance.

Strategies Applied to Achieve Objective Alt A Alt B Alt C
Total acreage meeting objective characteristics 0-5 10-15 15-25

Support inter-agency efforts to promote the recovery of pure koloa v Y v

maoli

Monitor, research, and survey koloa maoli population v

Pulse water to promote abundance and availability of invertebrates Monthly | Monthly Mo3n);hly

Control pest plants using: herbicide application, prescribed fire, % v v

mowing, rototilling, disking, and brush cutting

Rationale: The koloa maoli is an endangered waterfowl endemic to the Hawaiian Islands. Koloa
maoli eat primarily small invertebrates such as aquatic insects, snails, and crustaceans. They also eat
freshwater limu (algae) and seeds of grasses, sedges, and other plants. They sometimes graze on
grasses and legumes similar to geese. Pest fish (mosquito fish and Tilapia) compete with koloa maoli
for food. Koloa maoli are more likely to use wetlands farther (more than 600 yds.) from houses,
larger (0.75 ac.) wetlands, and those surrounded by more wetlands area (2.5 ac.) (Uyehara et al.
2007).

The Draft Revised Recovery Plan for Hawaiian Waterbirds lists the koloa maoli as having a high
potential for recovery and a high degree of threat due to hybridization with mallard ducks, the
greatest threat to this species™ continued existence. Although birds on O,,ahuand Maui are thought to
be primarily koloa-mallard hybrids, 3 pure koloa maoli were found at James Campbell NWR during
a genetic testing survey in 2008. In addition to hybridization concerns, other hazards exist for koloa
maoli. Known predators of eggs and ducklings include mongooses, cattle egrets, cats, dogs; and
possibly rats and Samoan crabs. , Auku,,u and bullfrogs have been observed to take ducklings. Avian
diseases are another threat to koloa maoli with outbreaks of avian botulism occurring annually
throughout the State. Habitat improvements combined with feral mallard control may reduce
extinction threats to koloa maoli (Uyehara, et al 2008).
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2.6.2 Goal 2. Complete acquisition of the James Campbell NWR expansion
to restore, protect and manage habitats according to Refuge purposes and to
meet Refuge staff facility needs.

Objective 2.1. Complete the James Campbell National Wildlife Refuge Expansion Act land

acquisition process.

Complete acquisition of lands identified in the Expansion Act by December 2013.

Strategies Applied to Achieve Objective AltA | AltB Alt C

Continue coordination with Regional Office and Washington Office 4 4 4
staff for logistical support to land acquisition

Continue close coordination/cooperation with James Campbell N4 4 v
Company to complete terms of purchase agreement

Closely monitor transfer of State Water Use Permit to meet time 4 4 4
restrictions for administrative transfer

Continue to identify/pursue new opportunities for land acquisition 4 4 4
that will serve/benefit Refuge purpose

Pursue acquisition from willing sellers of small land inholdings 4 v
within the Refuge boundary to complete/consolidate Refuge lands

If needed, pursue Executive order from the State of Hawai,,i for v
jurisdiction to manage shoreline adjacent to Refuge to protect wildlife
and ensure compatibility of uses

Rationale: The James Campbell National Wildlife Refuge Expansion Act of 2005 authorizes the
expansion of the existing Refuge by 800 ac for a total of 1,100 ac within the approved Refuge
boundary. The purchase agreement between the Service and James Campbell Company has a sunset
clause that mandates the acquisition be completed by December 2013. Funding has been obligated to
complete the purchase and as of April 2011, parcels 1 and 4 (see Figure 3-2) have been purchased
and are now part of the Refuge. Parcels 2 and 3 remain to be purchased.

Management jurisdiction for the new property boundary along the shoreline is under review, subject
to the Service solicitor”s opinion. If we determine that the Service does not currently have
management authority for the shoreline adjacent to the Refuge, we will pursue an Executive order
from the Governor of Hawai,,i for jurisdiction to help fulfill Refuge purposes and ensure
compatibility of uses. Under State law, when a compelling need or benefit may be met, an Executive
order signed by the Governor may be issued to transfer management responsibility of the State
shoreline corridor to the adjoining landowner, in this case the Refuge. This action, if approved and
agreed upon by the State, would consolidate management and protection of highly valuable and
sensitive coastal resources along this unique portion of coastline.

Water rights owned by James Campbell Company will be transferred to the Refuge upon sale. State
Water Commission regulations allow for administrative transfer of water use permits if application is
made within 60 days of land transfer. Administrative transfer precludes the need to apply for new
water use permits on existing permitted wells.
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In addition to lands currently planned for acquisition under the purchase agreement with James
Campbell Company, other lands adjacent to or in the vicinity of the Refuge with potential high value
and benefit to the Refuge may be identified and become available for purchase. In these cases,
Service procedures and policies, including NEPA compliance and willing seller policy, would be
followed to pursue acquisition of these potential additional lands.

Objective 2.2: Develop site plans and construct new Refuge facilities.

By the year 2014, identify suitable sites for complex headquarters, visitor center, and EE
(HQ/VC/EE), and other Refuge facilities. Develop plans for and construct HQ/VC/EE facility with
the following attributes:

e [Leadership in Energy & Environmental Design certified;

e Energy efficient - in operation and in construction;

e Resource efficient - in operation and in construction;

e Non-polluting - in operation and production;

e Accessible - to provide equal use of the built environment for all people;

e Native plantings - landscape uses native plants adapted to O,,ahu’s north shore; and

e Local building materials - to minimize the energy embedded in their transportation.
Strategies Applied to Achieve Objective AltA | AltB Alt C
Develop site plans for areas to be managed as administrative lands v v

Acquire approval and funding for design-build of new HQ/VC/EE

facility v v

Evaluate and construct, if feasible, a new Complex maintenance
facility at a more desirable location (higher elevation, less harsh coastal v
environment, improved access) than current location

Evaluate and implement, if feasible, restoration of existing residential
home on Parcel 4 to provide adequate temporary housing for

volunteers, interns, or researchers; or pursue location and construction v
of a standardized bunkhouse facility

Construct greenhouse for native plant propagation v
Continue discussion with NOAA / non-government organizations v

about potential ,,7lio-holo-i-ka-uaua rehabilitation facility

Rationale: Acquisition of the expansion lands will provide new opportunities to develop major new
Refuge facilities that will benefit the public and staff. Sites on these lands may be suitable for
construction of a headquarters, visitor center, and EE facility (HQ/VC/EE) to serve the Complex.
Suitable site characteristics include consideration of public road access, proximity to utilities, and
ground elevation. For nearly 20 years, the Refuge staff have worked out of a leased office space in
Hale,jwa, 20 miles from the Refuge. This location does not serve the staff or the public well. A new
HQ/VC/EE constructed on the James Campbell Refuge would be a tremendous boost to the visibility
and image of the Service and could serve an estimated 210,000 visitors annually and up to 6,000
students.
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The current location of the Complex maintenance facility is undersized and is exposed to harsh
marine coastal winds that are highly corrosive to equipment and buildings due to salt spray. When
fully acquired, sites on the Refuge expansion lands will be evaluated to determine their feasibility for
a new maintenance facility that would better serve the growing management needs of the Complex
and offer greater protection from harsh coastal conditions. A new bunkhouse would provide onsite,
affordable temporary housing for volunteers, researchers or interns thereby greatly enhancing the
ability of these persons to conduct work on the Refuge.

Leadership in Energy & Environmental Design is an internationally recognized green building
certification system, providing third-party verification that a building or community was designed
and built using strategies intended to improve performance in metrics such as energy savings, water
efficiency, CO, emissions reduction, improved indoor environmental quality, and stewardship of
resources and sensitivity to their impacts.

2.6.3 Goal 3. Restore and protect coastal strand/dune habitat and upland
scrub/shrub to provide safe refuge for endangered ‘ilio-holo-i-ka-uaua and
threatened honu, as well as provide habitat for seabirds, shorebirds, and
migratory birds.

Objective 3.1. Restore, protect, and manage coastal strand/dune habitat.

Restore, protect, and manage a mosaic of up to 200 ac. of terrestrial habitat consisting of
approximately 140 ac. of coastal dune/strand, up to 60 ac. of adjacent coastal scrub/shrub and to
promote nesting and roosting habitat for 6 seabird species, as well as protected habitat for honu and
,.1i0-holo-i-ka-uaua. Coastal strand/dune habitat characteristics should be:
e Patchy distribution of low growing (2-8 ft.), native woody species (e.g., ,ilima, naupaka
kahakai, pilo, wiliwili, naio, hala) as a mosaic;
e 30-40% cover of native grasses (e.g., ,aki,,aki) and herbaceous vegetation (e.g.,Mau,,
Pohuehue) on dunes;
e Less than 10% of woody pest plant species (e.g., marsh fleabane, mangrove, Christmas
berry, and koa haole);

e No ironwood or kiawe;
e Less than15% cover of herbaceous pest plant species;
e Predation limited to no more than six seabirds per year; and
e Restricted public use to protect fragile dunes habitat, particularly native plants; and to
minimize human disturbance to ,,1lio-holo-i-ka-uaua, honu, seabirds, shorebirds, and other
migratory birds.
Strategies Applied to Achieve Objective Alt A Alt B Alt C
Total acreage meeting objective characteristics 0 50-100 | 100-185
Remove marine debris v v v

Periodic mowing and brush-cutting to allow for breeze flow and
pathways from the beach or dune crest where seabirds like to launch v v
to nest sites further inland
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Strategies Applied to Achieve Objective Alt A AltB Alt C

Propagation and planting of native plant species v

Control pest plants using [PM appropriate techniques, including
herbicide application, prescribed fire, mechanical removal, brush v v
cutting, and hand pulling

Predator control methods for pigs, cats, and dogs include trapping,
fencing, and shooting

Support volunteers and organizations such as Malama na
Honu (Protect the Turtles) and O,,ahu Monk Seal Response Team to v v v
protect wildlife and inform public along shoreline

Predator control methods for rodents and mongooses include bait

stations, trapping, and fencing v v
Fencing to limit human disturbance v v
Test the use of predator-proof fencing to exclude all mammals; v
implement on a larger scale if feasible

For nesting seabirds, minimize human disturbance until colony is

well established; then provide appropriate viewing platforms or v
blinds for the public

Refuge coastline closed to public use at night to protect nesting v v
honu and seabirds

Temporary or seasonal public closures in the Refuge-owned v v
shoreline as necessary to protect nesting honu or pupping ,,1lio-holo-

i-ka-uaua

Rationale: Intact vegetative coastal dune communities are extremely rare throughout the main
Hawaiian Islands and important to several rare and endangered animal and plant species. Coastal
dune and associated beach strand habitat are used by endangered ,,1lio-holo-i-ka-uaua and threatened
honu for hauling out, basking, and pupping or nesting respectively. This habitat also provides
important foraging and loafing areas for migratory bird species such as the kioea, kolea, and
,akekeke. Soil texture, relative position to the shoreline, and desirable plant species provide suitable
subterranean nest burrow habitat for ,ua,,u kaniand Newell“s shearwater.

The Refuge coastline is at the northeast tip of the island where it is highly susceptible to
accumulation of marine debris due to ocean currents and prevailing northeast wind. Honu , ,,1lio-
holo-i-ka-uaua, and seabirds may be severely injured and even die after entanglement with fishing
lines, fragments of trawl netting, or plastic packing straps. Seabirds caught in this debris may lose
their ability to move quickly through the water, reducing their ability to catch prey and avoid
predators; or they may suffer constricted circulation, leading to asphyxiation and death. Fishing line,
nets, and ropes cut into the skin of ,,iio-holo-i-ka-uaua or honu, leading to infection or painful
amputation of flippers or tails. Honu frequently eat plastic bags, confusing them with jellyfish, their
common prey. Seabirds eat polystyrene balls and plastic buoys, confusing them with fish eggs and
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crustaceans. Beach clean-ups at the Refuge are scheduled 2 to 4 times annually, depending on the
availability of volunteers.

Coastal dunes are fragile and easily altered by human activity. Livestock grazing and off-road-
vehicle (ORV) use was and is occurring, having an impact on the substrate and vegetative
community. Observed changes include “blowouts” in the dunes and the occurrence of pest plant
species that likely came in with livestock food or mud tracked in with ORVs. These activities will be
suspended as the land is acquired by the Refuge.

Removal of woody pest plants to maintain breeze flow is critical to aid in thermoregulation of
nesting adults and prefledgling seabirds. During periods of high temperatures, seabirds depend on
airflow to help maintain normal body temperature. Parents have to remain on the nest during
incubation, making departure from the area infeasible because mortality of the developing embryo
could occur. Sea breeze/air flow is also an important component to taking-off because of wing
loading. Much like aircraft, seabirds tend to take off into the wind because it assists them in getting
airborne more quickly with less energy expenditure.

Six seabird species were selected for priority management because of their habitat preferences at
other nesting sites in Hawai,,i that resemble the conditions at the Refuge, the proximity of possible
sources of colonizing birds, examples of previous restoration attempts at other sites that were
successful, and their relatively higher resistance to small mammals such as mice that may be
impossible to control in the early stages of colony restoration. In order of feasibility of attraction and
establishment, the species are moli, ,ja,u kani, koa,g,ula, ,a, ka,upu, and Christmas shearwater.
Other species including the ESA-listed ,a,,0, the ,ou, and many of the tropical terns will more likely
be attracted and successfully nest here once other seabirds are already established.

Low intensity management on beach and dunes will include fencing, spot treatment of pest plants,
and minimizing predation. For each species, the restoration methods can include manipulating the
vegetation community; providing a mammal-free area; employing attraction techniques such as
sound recordings, decoys, and mirrors to take advantage of the highly social nature of nesting
seabirds; or actively translocating animals at the appropriate age, rearing them on site and releasing
them in the hope that they will return at breeding age to the new colony. This final method has been
recently successfully employed with short-tailed albatrosses in Japan and has also been used with
fluttering shearwaters in New Zealand and Atlantic puffins in Maine. Existing habitat for each of the
species suggested already exists in the approved acquisition site. Additional nest sites could be
provided for koa,,e,,ula and ,ua,,u kani by using slabs of concrete building material to create shelters
and by building wooden nest site structures above the ground for ,2 (Rauzon 1999).

Predators such as rats, mongooses, cats, and dogs are the primary limiting factor to restoring and
maintaining a seabird community. Predator control provides the opportunity for seabirds to
recolonize important nesting habitat. Benefits will also be realized for wintering and resident
shorebirds on areas managed for seabirds. Removal of pest species and increased loafing and
foraging habitat will allow the Refuge to support a larger number of shorebirds, many coming from
thousands of miles away.
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Objective 3.2. Improve potential seabird nesting site on abandoned Kahuku airfield

runway.

Restore, manage, and protect approximately 28 ac. of abandoned runway to promote nesting habitat
with the following characteristics:
e Patchy distribution of low growing (2-8 ft.) naupaka kahakai as a mosaic;
e Less than 10% of woody pest plant species (e.g., marsh fleabane, mangrove, Christmas
berry, and koa haole);
No ironwood or kiawe;
Less than15% cover of herbaceous pest plant species;
Breeze flow corridors to aid in thermoregulation;
Predation limited to no more than six seabirds per year; and
Restricted public use to minimize human disturbance to nesting seabirds.

Strategies Applied to Achieve Objective AltA | AltB | AltC

Total acreage meeting objective characteristics 0 <10 20-28

Remove and control invasive woody growth on and along perimeter
(aprons) of runway using a variety of techniques including cutting, v v
mowing, grubbing, prescribed fire, and herbicide application

Implement control methods for nonnative predators including trapping,

baiting, fencing, and shooting v Y
Test the use of predator-proof fencing to exclude all mammals; v
implement on a larger scale if feasible

Monitor seabird activity to determine future management actions v v v
Monitor encroachment of pest species v v
Engage in attraction of birds using visual cues such as decoys, mirrors, v

and/or recorded calls of desired species

Rationale: A short distance inland from the dunes, the abandoned World War II Kahuku runway
could provide potential nesting habitat to albatross and other seabirds, similar to that found on
abandoned runways at Midway Atoll, Tern Island, and other remote Pacific Islands. Moli, in
particular, frequently and heavily use flat, open sites with low or interspersed vegetation for nesting.
These conditions exist at several former military runways at several sites around the Pacific. The
Kahuku runway is ideally located just a few hundred yards inland from the coast and downwind of
the prevailing trade winds.

After years of inactivity, vegetation has encroached on much of the remaining Kahuku runway. The
aprons of the runway proper, constructed primarily of compacted crushed coral, are largely covered
with koa haole, kiawe, Pluchea, and ironwood. The runway was constructed of a light asphalt mix
and has been invaded by pest vegetation to a lesser extent. Where small portions of the original
runway remain open, native vegetation such as pohuehue has become established. This low-growing
plant is suitable for nesting habitat and will continue to be promoted. Sufficient airflow (breeze and
wind) is a fundamental component of a suitable moli nesting site. Mol adults and chicks depend
heavily on airflow to help regulate their body temperatures to help with takeoff and flight at inland
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sites. Removal of the existing dense woody pest
vegetation along the runway will help to
significantly restore a natural airflow over the site.
Control of nonnative predators is essential to the
establishment and success of any seabird colony on
the main Hawaiian Islands. Several attempts by
molTt to individually colonize nearby coastal habitat
over the past few decades have almost always
resulted in the eggs, chicks, or adults being killed by
predators, generally believed to be dogs.

sl ' :
Moli pair watches over chick USFWS As rising sea levels begin to negatively impact
important seabird nesting sites in more vulnerable
remote Pacific islands, nesting sites on the main Hawaiian Islands (which are generally higher in
elevation) will become increasingly important. Unfortunately, suitable potential nesting sites in the
main Hawaiian Islands are very uncommon due to loss of habitat and impacts from pest species.
Potential nesting sites such as the abandoned Kahuku runway may take on significantly more
importance in future decades.

Over the 15-year timeframe of this CCP, the use and benefits of the runway habitat for seabirds will
be monitored and evaluated. The kioea, another important migratory bird species, is regularly
observed using the remaining open portions of the runway for foraging and resting. This species will
also benefit from the proposed management of the runway.

The few species of seabirds that successfully nest in very limited areas on the Island of O,,ahu are a
reflection of the devastating impacts from predators, including rats, mongooses, cats, dogs, and pigs.
These pest species are the primary limiting factor to reestablishing and maintaining a successful
nesting seabird community. Despite predator control programs, predation can still be a serious
problem. One management strategy to reduce or eliminate the damage would be to include predator
exclosure fences and eradicate pests from within the fenced areas. Control and management of pest
vegetation and predators provides an opportunity for seabirds to recolonize important nesting habitat.

Objective 3.3. Restore scrub/shrub habitat within expanded boundary.

Develop restoration plans for up to 312 ac. of scrub/shrub habitat considering the following:
e Native plants consistent with historic scrub/shrub habitats;
e Sparsely vegetated geological formations (e.g., coral outcrops) with potential to support
nesting seabirds; and
e Cover plants within 30 yds. of wetlands to support life history needs of waterbirds.

Strategies Applied to Achieve Objective AltA | AltB Alt C

Total acreage meeting objective characteristics 0 <20 <312

Conduct surveys and studies to determine desirable native vegetation
community based on local site conditions including soil type, v v
elevation, ground water table and proximity to shore

Use IPM techniques to control/eradicate pest plants v v
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Strategies Applied to Achieve Objective AltA | AltB Alt C

Work with the Bishop Museum and other potential partners to

determine the historic plant communities v
Develop/implement restoration program, to include outplanting of v
native species

Determine the feasibility of establishing populations of the v

endangered ,[Ewa hinahina and ,,akoko.

Develop/implement plans to conduct major cleanup of abandoned
aquaculture facilities and restore to natural conditions or other v
approved uses (i.e., visitor use facilities)

Rationale: This area in the new Refuge boundary has not previously been managed by the Service.
Much of the scrub/shrub habitat occurs over a coral shelf substrate. This habitat is limited on O,ahu
and supports several threatened or endangered plants. The extent of this coral substrate on the Refuge
might be important for future restoration and recovery efforts for one or more of these species.

One of the most significant influences leading to the degradation and loss of native Hawaiian habitats
has been the relentless influx of pest plants, many of these highly invasive. The Refuge plans to work
with partners to restore a viable natural native plant community through removal of pest plants and
outplanting of native plants that were part of the historic vegetative community. Plans to construct a
greenhouse in objective 2.2 will enhance the Refuge®s ability to promote native plant propagation for
use on the Refuge.

2.6.4 Goal 4. Collect scientific information necessary to support adaptive
management decisions.

Objective 4.1. Conduct inventory, monitoring, and research to document progress and

evaluate management strategies to guide management decisions.

Throughout the life of the CCP, conduct high-priority inventory and monitoring (survey) activities
that evaluate resource management and public-use activities to facilitate adaptive management.
These surveys contribute to the enhancement, protection, use, preservation, and management of
wildlife populations and their habitats on- and off-refuge. Specifically, they can be used to evaluate
achievement of resource management objectives identified in this CCP. These surveys have the
following attributes:

e Data collection techniques would have zero to minimal animal mortality or disturbance and zero
to minimal habitat destruction;

e Collect minimum number of samples (i.e., water, soils, vegetative litter, plants,
macroinvertebrates, vertebrates) to meet statistical analysis requirements for identification and/or
experimentation in order to minimize long-term or cumulative impacts;

e Use proper cleaning of investigator equipment and clothing as well as quarantine methods, where
necessary, would minimize the potential spread or introduction of pest species; and

e Projects will adhere to scientifically defensible protocols for data collection, where available and
applicable.
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Strategies Applied to Achieve Objective AltA | AltB | AltC

Continue to encourage Refuge staff to publish in peer-reviewed
scientific journals and attend professional society and agency-sponsored v v v
meetings/conferences

Require researchers to use regionally comparable field methods where
feasible and appropriate

Establish and develop partnerships with other agencies, organizations
and universities to pursue joint research projects

By 2020, in a comprehensive water resources and management plan,
collect and synthesize the following information: hydrology (seasonal
water levels, wet and dry cycles, groundwater resources), water
chemistry, soils, and geomorphology

By 2013 complete baseline hydro-geomorphic study of entire Refuge
(project currently funded and scheduled to begin 2011)

Utilize trained volunteers, where feasible, to conduct surveys and collect
data to reduce workload on refuge staff

Investigate and monitor the impacts of pest plants and animals on
Refuge

Investigate movements of endangered waterbirds (e.g., inter- and intra-
island movement)

Determine survival and predation rates of endangered waterbirds

Develop GIS layer of pest species and update on a quarterly basis

Develop GIS layer of Refuge vegetation and update on an annual basis

NN IENE NS EEN

Develop climate change monitoring protocols

Rationale: Monitoring projects on Refuge islands enhance scientific understanding of the
ecosystems and lead to better management. Long-term monitoring efforts are extremely valuable in
terms of the information provided and in adaptive management techniques. Human use issues are
likely to increase in terms of pressures on the Refuge resources due to developing local and regional
markets. This may lead to additional and new types of human impacts. This is likely to present
management challenges, which can be approached with proactive applied research projects and long-
term monitoring efforts. Communication of monitoring and research findings is the responsibility of
the Service. Presentation of results and ideas helps foster the understanding and respect for Refuge
management actions. Dissemination of scientific information also leads to conservation of natural
resources through understanding and informed management decisions. Research presentation also
provides a forum for research and management improvement through peer review.

Refuge scientists will also be encouraged to include research findings in public interpretive
programs. Information on the location of extremely fragile natural resources or those subject to
vandalism will not be included in final studies and reports for public distribution. Modification of
databases and methods to be comparable and compatible to other research is a cost-effective way to
conduct comprehensive Refuge research. Being able to compare Refuge data with other local,
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regional, and even global data will help guide ecosystem management priorities for Refuge
resources. It will also promote the Service®s ecosystem approach to resource management, as well as
enhance worldwide scientific connection and understanding.

During the period 2018 to 2020, a comprehensive water resources and water management plan is
scheduled to be developed for the entire Refuge. This time period represents an optimum schedule
for this plan for a number of reasons. Foremost is that the major milestone will be reached in 2023
when the long-term leases of the aquaculture ponds will expire and full management responsibility
for these ponds will return to the Refuge. This event will have major implications across the Refuge
landscape and habitat management programs. By initiating planning in 2018, we will be able to
evaluate and incorporate the most recent data on a number of issues including global climate change
and sea level rise, and the most up-to-date status of endangered waterbirds. A plan completed by
2020 would provide Refuge staff critical and timely information needed to make decisions about
major projects related to taking over management of the aquaculture ponds which could have
Refuge-wide implications and enter these projects into database needs in time to be considered by
the 2023 budget cycle. A hydro-geomorphic study planned for completion by 2013 may provide
much of the groundwork and provide much of the baseline information for this 2020 comprehensive
plan.

2.6.5 Goal 5. Provide wildlife-dependent public use and educational
opportunities to enhance public understanding and appreciation of the
natural resources of James Campbell NWR and the Refuge System.

Objective 5.1. Provide a quality environmental education program.

Provide a quality EE program based on Refuge and endangered species recovery management
programs, with specific learning objectives and diverse opportunities with the following attributes:

e Increases public awareness and knowledge of environmental issues;

Meets State standards for learning;

Provides motivation to improve or maintain environmental quality;

Imparts skills to identify and help resolve environmental challenges; and

With construction/staffing of an EE center, accommodates a year-round program that serves up to
6,000 students per year.

Strategies Applied to Achieve Objective Alt A Alt B Alt C

Annual Student Participation | 1,500 2000- <6,000
4,000

Develop a VSP within 5 years that identifies details of the Refuge EE 4 V4

program and evaluates EE facility needs, including construction of an

EE center

Promote the Refuge and the EE program with teachers during the v v

development of the VSP

Continue current seasonal program (October 15-February 28) at Ki,,i 4 4

Unit
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Strategies Applied to Achieve Objective Alt A Alt B Alt C
Seek additional partnerships and teacher volunteers for providing v v
additional EE opportunities annually

Hire a permanent-full time EE specialist v v
Phase-in seasonal program around Punamand Unit as facilities are 4 v
developed through the VSP (with gradual reduction at Ki,,i Unit)

Designate EE sites where students can participate in independent study v v
Develop curricula for the EE program and provide support and V4

resources for Refuge volunteers

Expand and encourage other local schools such as Sunset Beach v
Elementary, La,,ie Elementary, Kahuku Elementary, and Hau,,ula
Elementary to participate in educational programs

Develop “teach the teacher” programs and Refuge-specific instructor v
training

Develop grant proposals to strengthen outreach and education v
partnerships

Participate in the Smaller Learning Communities Program at Kahuku v
schools

Rationale: Environmental education does not advocate a particular viewpoint or course of action.
Rather, it teaches individuals how to weigh various sides of an issue through critical thinking and it
enhances their own problem-solving and decisionmaking skills. Environmental education is a
learning process that increases people's knowledge and awareness about the environment and
associated challenges, develops the necessary skills and expertise to address the challenges, and
fosters attitudes, motivations, and commitments to make informed decisions and take responsible
action. It focuses on:

Awareness and sensitivity about the environment and environmental challenges;
Knowledge and understanding about the environment and environmental challenges;
Skills to mitigate the environmental problems; and

Participation for exercising existing knowledge and environmental related programs.

Land acquisition will expand the land base of natural resources, providing greater opportunities for
year-round EE programs at James Campbell NWR. The Refuge is in a unique position to offer local
education agencies, teachers, and students an opportunity to study endangered species, natural
resource management, conservation issues, and cultural resources in an outdoor setting. Construction
of a HQ/VC/EE facility is proposed in the vicinity of Marconi Road and Kamehameha Highway.

The Refuge currently serves 1,500 students and teachers annually. We could accommodate up to
3,000 students annually with no change in the current program. State budget issues during the 2009-
2010 school year resulted in teacher furloughs, 4-day school weeks, and reduced fieldtrip funding.
These issues negatively impacted the ability of teachers to bring their students to the Refuge. We
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estimate that the Refuge could accommodate up to

- _ 6,000 on-site each year if: (1) an education staff was

ow'R A ..I . available to run the program full-time; (2) educators
T ] were trained and could be recruited to utilize the

¢ Refuge during all months of the school year; and (3)

the proposed HQ/VC/EE facility is funded and

constructed.

Ki‘i kiosk Laura Beauregard/USFWS

Objective 5.2. Offer visitors outdoor recreation opportunities to enjoy, discover, and

encourage support for James Campbell NWR.

Provide meaningful, enjoyable outdoor experiences for people of all ages (including wildlife
observation, photography, interpretation, and fishing) that connect them with nature and foster a
conservation ethic. By 2016, develop a VSP and associated NEPA document to identify locations,
facilities, and regulations needed to provide year-round opportunities with the following attributes:

e High quality wildlife-oriented visitor experiences;

e Accessible to individuals with disabilities;

e Safe environment and facilities for visitors; and

e Visitor access to ocean shoreline is provided.

Strategies Applied to Achieve Objective Alt A Alt B Alt C

Total Annual Refuge Visitors 800 <210,000 | <210,000

All Refuge units remain closed to the general public v

Maintain existing signs and interpretive material v

Conduct docent-led tours at Ki,,i Unit v v v
Develop a VSP within 5 years that identifies new visitor facilities v v
and features, to include self-guided interpretive trails

Conduct docent-led tours at Punamand Unit, when facilities are v v
developed through VSP

Provide specific information for shoreline access, including ,ilio-

holo-i-ka-uaua and honu closure information in cooperation with v v
other agencies (NOAA and State)

Increase law enforcement presence v v
Develop new interpretative materials (brochures, kiosk panels, v v

species lists)
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Rationale: We see our work resulting in all visitors and local communities gaining a greater
connection with nature, sense of place, respect for their environment, and a lifelong interest in and
participation in the conservation, protection, and enhancement of wildlife, plants and their habitats.

A VSP will be developed to ensure: (1) opportunities exist to view wildlife in their habitat and in a
natural setting; (2) observation opportunities promote public understanding of Refuge resources and its
role in managing and protecting those resources; (3) observations occur in places with the least amount
of disturbance to wildlife; (4) facilities are safe, fully accessible, and available to a broad spectrum of
the public; (5) viewing opportunities are tied to interpretive and educational opportunities; and (6)
observers have minimal conflict with other visitors or Refuge operations. Features of the VSP could
address the following projects:

e Develop self-guided interpretive boardwalk with observation towers, kiosks, and spur trails for
photographers and beach access (access across the Refuge will remain closed until VSP is
approved and necessary infrastructure is completed);

Design kiosks for roadside pull-offs, trail heads, and visitor contact station; and

Work with the Hawai,,i Department of Transportation and Federal Highway Administration to
plan and fund safe pull-offs along Kamehameha Highway along boundary of James Campbell
NWR.

The Refuge is considered by many to be one of the best areas in Hawai,j to view endangered
waterbirds. High-quality wildlife viewing will continue and be expanded on the Refuge through the
development and maintenance of trails, boardwalks, and observation sites (i.e., elevated viewing
platforms). The up to 210,000 visitors estimate is based on having a visitor center with associated
staffing.

Four species of endangered Hawaiian waterbirds are present year-round at Ki,j Unit, which currently
provides the visiting public with quality viewing opportunities. Ae,,0 are highly susceptible to
disturbance during their nesting season, whereas the other endangered waterbirds are more tolerant.
Consequently, docent-led interpretative tours of Ki,,i wetlands are conducted only during the ae,,0
nonbreeding season (October to February). During the interim between present conditions and the
development of lands within the expansion boundary, these tours will be continued. As part of the
VSP, we plan to develop self-guided tours in other areas of the Refuge. Once they are in place, docent-
led tours will be conducted at greatly reduced frequency at Ki,,i.

Refuge law enforcement officers are responsible for upholding Federal laws and regulations that
protect natural resources, the public, and employees. The expansion lands come with new challenges
for law enforcement on the Refuge. A dedicated Refuge Officer is needed to protect Refuge visitors
and employees from disturbance or harm by others; to assist visitors in understanding Refuge laws,
regulations, and the reasons for them; to enhance the management and protection of natural resources;
and to obtain compliance with laws and regulations necessary for the proper administration,
management, and protection of the Refuge.
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2.6.6 Goal 6. Protect historic and cultural resources for the benefit of present
and future generations.

Objective 6.1. Enhance awareness, protection, and appreciation of historic and cultural

resources.

Throughout the life of this plan, increase monitoring, protection, and appreciation of all cultural
resources and historic sites on the Refuge. Promote conservation of historic and cultural resources for
the education, inspiration, and enrichment of the public in a spirit of stewardship and trusteeship for
future generations.

Strategies Applied to Achieve Objective AltA | AltB | AltC

Comply with Section 106 of the National Historic Preservation Act
(NHPA) when conducting ground-disturbing activities

Develop and maintain liaison with Native Hawaiian organizations v v v

Consult with Native Hawaiian groups, historical societies, and other
preservation partners to identify types of historic and cultural resource v v v
information appropriate for public interpretation

Train all field personnel in Native American Grave Protection and
Repatriation Act (NAGPRA) protocol and procedures for handling v v
inadvertent discoveries of human remains and cultural artifacts

Develop a Refuge GIS layer for cultural resource sites (for use in
management decisions, with sensitive information protected)

Develop a GIS layer for World War II remnants on Refuge lands v

Rationale: The NAGPRA is a Federal law that provides, in part, a process for Federal agencies to
transfer custody and control of certain Native American cultural items (human remains, funerary
objects, sacred objects, and objects of cultural patrimony) removed from Federal lands to lineal
descendants, Indian tribes, and Native Hawaiian organizations. Native Hawaiians believe that the
mana or spiritual essence and power of a person reside in the bones, their iwi. Unmarked Native
Hawaiian burial sites have been exposed in the coastal strand/dunes area of the Refuge but can be
encountered almost anywhere. Care of inadvertently discovered iwi kupuna (ancient bones) is an
important issue for Native Hawaiians and the entire community in Hawai,,i. The Service has the
responsibility to care for the iwi kupuna with utmost respect for Hawaiian protocol and the recognized
lineal descendants and culturally affiliated Native Hawaiian organizations. Strict protocols come into
force whenever human skeletal remains are encountered inadvertently, through maintenance activities
or through natural erosion.

When remains are encountered, all work in the immediate area is stopped, and the police as well as the
Coroner/Medical Examiner are notified. If the remains appear to be under 50 years in age, a possible
homicide victim, or missing person, the local police secure the scene and investigate. If the remains
appear to be over 50 years in age since death and interment, a qualified archaeologist then examines
the burial context to assist in determining whether they may be iwi kupuna. If they are iwi kupuna, the
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Service, in consultation with recognized descendants or Native Hawaiian organizations, determines
whether the burial can safely remain in place where discovered or whether relocation may be needed.

The key to protecting cultural resources is promoting knowledge of and appreciation for the resources.
Currently, information on known cultural sites is not easily accessible to Refuge field staff responsible
for the maintenance operations. Recognizing that sensitive information should be protected,
knowledge of specific areas to avoid would be helpful to field staff engaging in maintenance activities
around the Refuge. James Campbell NWR had a cultural resource overview completed by the
National Park Service in 2005. However, a comprehensive access-protected GIS-based database is
needed. The Zone Officer has received training in cultural resource law, but continuing education and
coordination with State officers is needed for more staff.

Polynesian settlement, Hawaiian legends, agricultural activities, and World War II fortifications are all
part of the rich history within the Refuge, and it is appropriate to share these stories with the public.
The Refuge could achieve a higher level of interpretation by partnering with Native Hawaiians and
groups interested in local history. Protection of historic and cultural resources will be incorporated in
the VSP.

Kahuku Airfield, August 20, 1942 / DOD archives
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2.6.7 Goal 7. Assist partner agencies and local community with planning and
implementing flood damage control measures for the Town of Kahuku.

Objective 7.1. Support flood damage reduction efforts for Kahuku.

Maintain floodwater storage function of Refuge expansion lands (when fully acquired) and support
approved watershed flood control projects.

Strategies Applied to Achieve Objective AltA | AltB | AltC

Cooperate in planning process for future proposed flood control

project(s) that may utilize portions of Refuge expansion lands v v v
Maintain 73-ac. Walkerville Unit (when fully acquired) as potential
flood damage reduction project area by:
e Periodic disking or mowing to prevent further encroachment
by woody vegetation and allow more free-flowing water; v v

e Removing existing encroaching woody vegetation, as feasible;

e Participating in community and government planning efforts
to reduce flood damages in Kahuku; and

o Continuing to regularly maintain Refuge ditches.

Rationale: Local flooding following major rainfall is an important concern for the local Kahuku
community. Past flooding has damaged homes and businesses and closed local roads and
highways. Portions of the Refuge expansion lands lie within the floodplain and floodway adjacent
to the town of Kahuku and Hospital Ditch, a vital local drainage. These lands already flood
following heavy rain and runoff but have been identified as a site where engineered (controlled)
flooding may offer some opportunity for flood damage reduction in the surrounding area. As
identified in studies by the U.S. Army Corps of Engineers (USACE), flooding in the local area has
many causes and contributing factors. Future projects will likely not completely solve this problem
but may help to mitigate (reduce) damages under certain conditions.

The proposed Walkerville Unit is well suited for potential flood mitigation projects because of its
proximity to Kahuku and major drainage ditches, its relatively low-lying elevation and lower
overall potential wildlife value than other Refuge expansion lands. This area is comprised
primarily of former agricultural lands that have been unused for several years. As a result, much
of the area is heavily encroached by woody pest vegetation which can hamper the flow of
floodwater. Planned disking and mowing will prevent further encroachment and can be seasonally
timed to provide short vegetation or open ground which can benefit some species of endangered or
migratory birds.

This designation of the Walkerville Unit is intended only as an interim measure until final
decisions regarding such projects are made. Also, other adjoining Refuge expansion lands
(primarily makai) may still also be considered in future flood mitigation projects and are not
excluded. All potential projects would be subject to full engineering, environmental, and
regulatory evaluations and compliance.

[Note to readers: As of June 2011, the parcel of land containing this proposed unit has not been
acquired by the Service.]
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Figure 2-1a.
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Figure 2-1b. James Campbell NWR
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Figure 2-2. James Campbell NWR

157°59'0"W 157°58'0"W. 157°57'0"W.

21°42'0"N
21°42'0"N

Alternative B
Habitat Management

Intensively Managed
Wetland

Ae'o, 'Alaeke'oke'o, & 'Alae'ula
Loafing & Foraging - Dikes

'Alaeke'oke'o & 'Alae'ula
Life History

Restore & Manage Altered
Wetlands

Restore, Protect, Manage
Coastal Strand & Dunes

Improve Seabird Nesting on
Kahuku WWII Runway

Restore Schrub / Shrub

Support Flood Damage
Reduction Efforts
(Walkerville Unit)

B B NN i

|
21°41'0"N

== Approved Acquisition

Boundary
Feet
0 1,000 2,000
| 1 | 1 |
[ T I T 1
0 250 500
Meters

UT™M 4
NAD 83 |

157°59'0"W 157°58'0"W 157°57'0"W

5-2-11; 10-053-16.MXD

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-43



James Campbell National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

2-44 Chapter 2. Alternatives, Goals, Objectives, and Strategies



James Campbell National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

Figure 2-3. James Campbell NWR
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Chapter 3. Physical Environment

3.1 Refuge Introduction

The O,ahu National Wildlife Refuge Complex (Complex) is located on the Island of O,,ahu, within
the State of Hawai,,i. The Complex consists of James Campbell NWR, Pearl Harbor NWR, and
O,,ahu Forest NWR. Management of the Complex is conducted from the Service office located in
Hale,jwa on the north shore of O,,ahu (Figure 3-1). This CCP focuses on the James Campbell NWR.

James Campbell NWR is located on the northeastern coast of O,,ahu near the community of Kahuku.
As of March 2011, the Service owns 934 acres of habitat, including permanent, seasonal, and

ephemeral wetlands, shrublands, coastal strand, sand dunes, and aquaculture ponds under lease from
the Service. An additional 151 acres are in the process of acquisition within the approved boundary.

3.2 Climate

Located 2,400 miles southwest of the nearest continental landmass, the Hawaiian Islands are the
most isolated archipelago in the world. The climate of Hawai,,i is generally constant throughout the
year, with only minor periods of diurnal and seasonal variability. During the summer season (May-
September), temperatures are slightly warmer, conditions are drier, and trade winds originate from
the northeast. The winter season (October to April) is characterized by cooler temperatures, higher
precipitation, and gustier winds. The trade winds also produce differences within the two
physiographic provinces. On the windward or northeastern side of O,,ahu, climatic conditions are
relatively wet and strongly influenced by patterns of orographic rainfall. The leeward areas in the
southern and western portion of the island experience decreased winds, less rain, and are subject to
southerly Kona storms (Juvik and Juvik 1998).

0,,ahu climate is influenced by three interacting climatic factors: (1) the Hadley cell, (2) the oceanic
position of the major Hawaiian Islands, and (3) topography. The Hadley cell is a system of
atmospheric circulation that is propelled by warm air rising near the equator and cool sinking air in
the subtropics. In the Northern Hemisphere, air flowing within this system is reflected by the Earth*s
rotation to create northeasterly winds referred to as trade winds. Wind patterns, rainfall distribution,
and other climatic conditions are also affected by the geographic location of Hawai,i (Juvik and
Juvik 1998, Lau and Mink 2006).

Trade winds in Hawai,,i originate from a high-pressure system located northeast of the archipelago
called the North Pacific anticyclone. During the summer season, this system is stable and trade winds
occur 80 to 95 percent of the time (Oki 2005). This high-pressure cell further regulates Hawai,,i's
climate because it shifts seasonally, causing trade wind and precipitation differences. During the
winter and spring season, the North Pacific anticyclone moves further south and weakens, causing
less persistent trade winds (50 to 80 percent of the time) and a greater chance of storms (Lau and
Mink 2006).

Furthermore, the varied topography of the island affects the climate. The alignment, shape, and
height of the mountains moderate wind patterns and cause moist air to rise near the mountain ranges.
Excess clouds accumulate near mountain peaks and enhance precipitation amounts, referred to as
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orographic rainfall (Juvik and Juvik 1998, Lau and Mink 2006). The coastal, leeward sides of the
mountains receive less precipitation because the air loses moisture as it ascends the windward side
(Oki 2005).

Prevailing ocean currents influence weather patterns by moderating the surrounding surface air
temperatures (as a result of differential heat adsorption and advection of heat). Ocean currents around
the Hawaiian Islands are moderated by the North Pacific anticyclone, a clockwise gyre that extends
from the tropics to the North Pacific. The east to west flowing North Equatorial Current splits at the
Island of Hawali,,i, creating a northern branch current that is 65 miles wide. Ocean surface water
temperatures surrounding O,,ahu range from a mean of 75°F from February to April, to about 81°F
between August and October (Juvik and Juvik 1998, Lau and Mink 2006).

Located near the community of Kahuku, the Refuge has a climate characteristic of lowland areas on
the windward side of O,,ahu. Annual temperatures on the Refuge range from 68.9 to 80.8°F. Annual
precipitation in James Campbell NWR is between 26 and 28 inches. Evaporation rates in the area are
dependent on cloud cover and rainfall (Hunt and De Carlo 2000, DBEDT 2007).

Due to its location on the northern tip of O,,ahu, Kahuku is considered a high wind energy site. Wind
speed ranges from 14.5 to 16.8 mph, with increasing speed on the northern portion of the Refuge.
The prevailing northeasterly trade winds are present nearly 90 percent of the year in Kahuku and the
southerly Kona winds are present approximately 10 percent of the year. On the northern coast of
0,,ahu, the average humidity is roughly 74.6 percent, with slight seasonal variation (Group 70
Limited 1989, HECO 2004, Lau and Mink 2006).

. — e =

Kahuku Wind turbines generate power adjacent to Refuge George Fisher/USFWS
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3.3 Geology and Soils

The Hawaiian Islands were formed by a series of volcanic eruptions that occurred at hotspots beneath
the Earth®s crust. As the tectonic plate slowly drifted, magma welled up from fixed spots creating a
linear chain of islands. O,,ahu is the third-largest island in the chain and encompasses a total land area
of 597.1 square miles. The island is mostly composed of the heavily eroded remnants of two large
Pliocene shield volcanoes that broke the surface of the Pacific Ocean at different times and continued
building to eventually form a single island. The western Wai,,anae volcano is approximately 2.7 to
3.4 million years old. It consists of shield lavas overlain by a thick sequence of post-shield alkalic
basalt. The Ko,,0lau Volcano on the east formed about 2.2-2.5 million years ago and is comprised of
shield lavas, referred to as Ko,,olau Basalt, as well as rejuvenated stages, termed the Honolulu
Volcanics. The sea level around O,,ahu has repeatedly fluctuated during various glacial epochs.
During a period of higher sea level, a coral reef platform developed around the perimeter of the
island. This platform currently makes up the island‘s shoreline (Juvik and Juvik 1998).

Soils on O,,ahu were classified by the U.S. Department of Agriculture (USDA) Soil Conservation
Service. Soils and sediments on low-lying areas of O,,ahu have been influenced primarily by periods
of changing sea levels and human modifications (Juvik and Juvik 1998).

The Kahuku area of O,,ahu has a complex geological history. Eroded shield volcanoes, such as the
Ko,,olau Volcano, typically have dike complexes of basaltic material associated with active rift
zones. These massive sheets of rock extend vertically into the lava flows, inhibiting normal
groundwater flow. The Kahuku coastal plain is underlain by marine sediments and basaltic alluvium
that has eroded from the Ko,,olau Mountains. Two alluvial fans, or fan shaped deposits, unfold on the
coastal plain near the Refuge as a result of stream deposition (Hunt 1996, Hunt and De Carlo 2000).

The ponds at the Punamand and Ki,,i Units are underlain with black, organic-rich mud that is several
feet thick (Hunt and De Carlo 2000). According to the Soil Conservation Service, the following soil
classifications are found within the Refuge:

Jaucas sand, 0-15 percent slopes (JaC): This sandy soil is single grain, pale brown to very pale
brown, with a depth of more than 30 inches. Due to the accumulation of organic matter and alluvium,
the surface layer may be dark brown. Narrow strips of beaches, as well as Palehu, Mokulg,ja, and
Kea,au soils may also be present. The soil is neutral to moderately alkaline and in general the slope
does not exceed 7 percent. Jaucas sand has rapid permeability and runoff is very slow to slow.
Because the soil is loose, wind erosion is a severe hazard in areas without vegetation. Water erosion
is considered a slight hazard (Foote et al. 1972).

Kea ‘au clay, saline, 0-2 percent slopes (KmbA): Found on the coastal plains of O,,ahu, this soil
occurs in depressions near the ocean or in limestone pockets. The surface layer is very dark grayish-
brown clay with a platy or vesicular structure. The subsoil is very dark grayish-brown and dark-
brown, mottled clay. This soil is unique in the Kea,au series because it is strongly affected by salts.
Areas underlain by Kea,au clay are often drained or filled for various uses (Foote et al. 1972).

Fill land (Fd): This classification includes areas filled with bagasse and slurry from sugar mills, as
well as material from dredging and soil excavations (Foote et al. 1972).
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Waialua silty clay (WkA): Characteristics of this soil type are: moderate permeability; slow runoff;
slight erosion hazard; roots penetrate to a depth of 5 feet or more in places; surface soils are
12 inches thick, subsoil about 26 inches thick; shrink-swell potential is moderate (Foot et al. 1972).

Kaloko clay, noncalcareous variant (Kfb): The noncalcareous variant of the Kaloko series occurs in
slight depressions on the coastal plains of O,,ahu. More acidic and grayer than the other soils in the
Kaloko series, this soil is underlain by noncalcareous material. The surface layer is very dark gray
clay, while the subsoil is gray or grayish-brown prismatic clay. The substratum is massive clay and
silty clay. Small areas of very deep, well-drained alluvial soils were also identified in drainage ways.
The permeability of this soil is ranked as slow, runoff is very slow, and the erosion hazard is none to
slight (Foote et al. 1972).

Coral outcrop (CR): Coral outcrop, which is comprised of coral or cemented calcareous sand, can be
found on O,,ahu between 0-100 feet in elevation. It is geographically associated with Jaucas, Kea,,au,

and Mokulg,ja soils. Within the cracks, crevices, and depressions of the coral outcrop, a thin layer of
friable, red soil material can be found. Sparse vegetation typically grows in coral outcrop (Foote et al.
1972).

Beaches (BS): This land type consists of light-colored sands derived from coral and seashells (Foote
et al. 1972).

3.4 Hydrology

The hydrologic processes that occur in the Hawaiian Islands are unique compared to continental
landmasses or temperate zones. Drainage basins are typically small and streams are characterized by
steep longitudinal profiles and numerous waterfalls. The Island of O,,ahuhas 57 perennial streams.
Stream flow depends on the climatic and geological features of the area. For example, some streams
on O,,ahuhave lengthy dry reaches under natural conditions due to permeable underlying rock. O,,ahu
also has a vast amount of groundwater, which supplies most of the domestic water supply (Lau and
Mink 2006).

The combination of intense storms, steep terrain, and urban land uses causes flooding in certain areas
of O,,ahu. The Flood Insurance Rate Maps (FIRM) prepared by the Federal Emergency Management
Agency“s National Flood Insurance Program depict flood hazard areas throughout the State. The
maps classify land within the Refuge boundary into four zones depending on the expectation of flood
inundation (Figure 3-4).

The Kahuku basin, which drains approximately 7.6 square miles, ranges in elevation from 0-1,800
feet on the northern slopes of the Ko,,olau Mountains. This basin also includes a 3.2-square mile low-
lying coastal floodplain. Streams in the Kahuku area are typically short and steep, causing periods of
high peak floods. ,Ohi,,a, Kalaecokahipa, and Ho,plapa are intermittent streams in the Kahuku area
(Smith, Young & Assoc. 1990, Hunt and De Carlo 2000).

Groundwater in the Kahuku area primarily occurs as a basal freshwater lens in the dike-free Ko,,olau
Basalt and overlying unconsolidated and consolidated sedimentary deposits. This aquifer extends
from Punalu,,u Valley to Kahuku Point. Groundwater levels in the region vary between 7-20 feet
above mean sea level, with lower levels near the shore. Regionally, groundwater moves from the
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volcanic-rock aquifers into the overlying sedimentary deposits and eventually discharges to the
ocean. Flow to the ocean is estimated from 2-4 mgd per mile of shoreline, depending on rock
permeability. Mean annual groundwater recharge due to rainfall infiltration is approximately 3.8
mgd. Additional recharge occurs as a result of inflow from the adjacent dike complex. Historically,
aquifers were heavily developed for agriculture in this region; however, when sugarcane cultivation
ceased in 1971, estimated water use declined significantly (Mink 1982, Smith, Young & Assoc.
1990, Miller et al. 1999).

Naturally occurring wetlands are situated along the coastal Kahuku plain. The Ki,,i Unitof the
Refuge is a remnant of a formerly larger marsh that has been drastically modified by agriculture. In
1976, the Service began to supply the assemblage of ponds with water from adjacent ditches and
artesian wells. There are a total of seven ponds (identified as Ponds A-G) within the Ki,,i Unit, which
are separated from each other by earthen berms or levees (Figure 3.6). Pond water levels generally
average between 3-4.5 feet. The most seaward ponds (Ponds A and E) typically maintain lower water
levels, between 1.5-3 feet. Water levels in the adjacent ditch system are lower than the pond levels,
averaging 2 feet. The pH levels range between 6.95 and 8.15 (Hunt and De Carlo 2000). According
to Hunt and De Carlo, the drainage area for the Ki,,i Unitis approximately 3.87 square miles. These
subwatershed areas, in decreasing size, include ,Ohi“a Ai Gulch, Kalaeokahipa Gulch, Hospital ditch,
and runoff from a residential subdivision.

Ground water inflows do not substantially contribute to the ponds; rather, the primary water source
for the ponds is a single 12-inch artesian well that is connected to a 12-inch distribution system.
Since 2001, the average water temperature and salinity of the water in the well has been 72.5°F and
0.41 ppt, respectively. Pipelines feed water into ponds G, F, C, and B. Subsequently, water is fed to
ponds D and A through control structures in ponds F and B, respectively. Pond E is not supplied by
water from the well, but is fed by control structures connected to the ditches. Direct rainfall
supplements water provided by the well. During periods of heavy precipitation, control values are
manually adjusted to regulate the amount of water distributed into each pond. The well is turned off
during excessively high rain periods to prevent flooding. The Refuge is currently allotted 1 mgd.
Prior to July 2004, the Refuge utilized three 3-inch diameter artesian wells, which piped water into
the seven impoundments. Use has ceased, but the wells remain onsite.

An abandoned ditch system drains the seaward Kahuku coastal plain. Within the Ki,,i Unit, several
ditches can be found including the Hospital ditch, the Punamand ditch, the Ki,,i ditch, and the Raboy
ditch. An outlet ditch then discharges this water to the ocean. Five of the seven ponds dump into the
ditch system. Water from the adjacent ditch systems is not used as a supplemental water source for
the ponds due to concern of contamination on upland properties.

In contrast to the Ki,,i Unit, the Punamand Unit of the Refuge is naturally fed by rainfall, runoff,
springs and groundwater seepage. Water flows from the marsh into Punamand ditch and continues
easterly. Currently, the unit consists of a north and south pond that are intermittently connected. The
north pond has a water level of 2.5 feet above sea level. The temperature in the north pond is
measured at 74.7°F, which is colder than ponds located further south. This suggests water may be
coming from a separate, local source derived from the Ko,,olau Mountains or it may be caused by
evaporative cooling. The drainage area of the Punamand Unit is 0.42 square miles (Hunt and De
Carlo 2000).
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Figure 3-6. Hydrologic features of the Ki‘i Unit, James Campbell NWR.
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Source: Hunt and De Carlo (2000).

3.5 Topography/Bathymetry

The interior portions of O,,ahu gradually slope inward to a broad central valley. In contrast, the outer
seaward slopes are tall and steep as a result of erosion from wind, rain and sea. Bathymetric mapping
reveals that giant landslides and the associated slope failures are a significant component to the
erosional history of the island. The coastal region of Kahuku is comprised of low coastal terraces less
than 10 feet above sea level. The topography of the Refuge is nearly flat except for higher elevation
dunes that lie seaward of the coastal terraces, inhibiting surface water flow to the ocean and causing
ponding in the interior portions (Moore 1964, Polhemus 2007).

Lithified outcrops of eolianite along Kahuku Point and Makahoa Point create a sharp and jagged
surface that makes access to the windward shoreline difficult. Extensive ridges of beach rock on the
foreshore are found along the entire area. Along the windward coast, limestone outcrops and offshore
islets can be found. Offshore fringing reefs are more extensive east of Kahuku Point due to the
decreased wave energy compared to the northern coastline (Fletcher et al 2002).
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3.6 Environmental Contaminants

The Agency for Toxic Substances and Disease Registry defines a contaminant as “a substance that is
either present in an environment where it does not belong or is present at levels that might cause
harmful (adverse) health effects.” Contaminants commonly include pesticides and pesticide residues,
industrial chemicals, fertilizers, metals, and other toxic substances. By altering biological or physical
processes, contaminants may produce adverse effects to an ecosystem.

Contaminants are an important consideration of refuge management because wetlands depend on a
constant supply of water for their maintenance. The quality of the habitat for the birds to be protected
depends to a great extent on the quality of the water. Concern with the quality of surface and ground
water has been the focus of extensive monitoring and study on O,,ahu for many years.

A Level II Contaminant Survey of sediments and tissues conducted in 1991 by the Service and a
groundwater sampling conducted by the City of Honolulu in 1996 reported no contaminants at the
Punamano and Ki,,iunits. However, a Ki,j surface water sample by the University of Hawai,
revealed high PCB concentrations. A followup Level 1 Preacquisition Contaminant Survey was
subsequently performed in 1998 to characterize the PCB contamination. PCB detections were
reported in 6 soil samples in a 20 by 50 feet area. This detection was due to a small, inadvertent spill
of transformer oil that occurred in the late 1970s near the outlet channel. The PCB concentrations
exceeded the ecological screening value of 0.023 ppm, suggesting further evaluation and potential
remediation. At that time, the Service determined that it was safer to leave the PCBs in place than
attempt to remove the contaminated soil. Follow-up monitoring is recommended to ensure the
decision to leave the contamination in place has no negative impacts to endangered species in the
Refuge (Harding ESE 2001).

Hunt and De Carlo (2000) conducted inorganic and organic chemical analysis by collecting water
and sediment samples on the Refuge during a dry season (1994) and a wet season (1997). In 1994,
water samples were collected from five sites and sediment samples from three sites in the Ki,,i Unit
ponds. The 1997 survey consisted of water samples from the same five sites, as well as four
additional water sample sites located on ditches and storm drains.

No significant water contamination by heavy metals or other potentially toxic trace elements was
found during these studies. Elevated arsenic concentrations were detected between the dry season
and wet season surveys, possibly due to fertilizer or pesticide runoff from upstream agricultural
areas. In addition, a sample collected from Ki,,i Pond C during the 1994 survey had a copper
concentration of 8.2 pug/L, which exceeds the aquatic life chronic criteria (6.5 pg/L) within the EPA
ambient water-quality criteria. However, copper is naturally abundant in volcanic soils and
consequently also occurs in higher concentrations in many sediments and waters. All other
concentrations were comparable to heavy metal amounts found in nonimpact or low-impact areas
throughout O,,ahu. Trace concentrations of several pesticides (including atrazine, simazine,
chorpyrifos, diazinon, and trifluralin) were also detected in the water samples (Hunt and De Carlo
2000).

In the sediment samples, the organochlorine pesticide dichloro-diphenyl-trichloroethane (DDT) and
its breakdown products dichloro-diphenyldichloro-ethylene (DDE) and dichloro-diphenyl-
dichloroethane (DDD) were detected at or above the minimum reporting limit in surface samples of
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bottom sediment from ponds C and D at the Ki,,i Unit, as well as in a sediment core taken at
Punamano north pond. Concentrations were not at a level that posed any ecological risk. Trace
concentrations of ametryn were detected at pond C at Ki,,i and at Punamand. Trace concentrations of
bromacil, carboxin, diphenamid, and simetryn were detected in at the Punamand core, and a trace of
propachlor was detected at Ki,,i pond D. The volatile organic compound toluene was detected at pond
C (Hunt and De Carlo 2000).

The inorganic chemical survey results from the Ki,,i and Punamand Units were compared with
available sediment-quality guidelines for freshwater sediments. In the Ki,,i Unit, copper and zinc
concentrations in sediments from ponds C and D exceeded the guidelines. Sediments from the north
pond at the Punamand Unit exceeded copper concentration limits. However, as these are naturally
abundant in Hawaiian volcanic soils and are similar to concentrations found in other areas of O,,ahu,
the Service determined that no adverse biological effects would be associated with the contaminated
sediment. As previously described, copper and also zinc are naturally abundant in Hawaiian volcanic
soils and the detected concentrations were similar to concentrations found in other areas of O,,ahu
(Hunt and De Carlo 2000).

3.7 Land Use

This section presents an overview of land uses within and adjacent to James Campbell NWR that
have the potential to influence Refuge conditions. Relevant local and regional land use policies
affecting land use are also discussed.

The Administration Act identifies six priority wildlife-dependent visitor uses on refuges: hunting,
fishing, wildlife observation and photography, and EE and interpretation. According to the Refuge
Recreation Act of 1962, all recreational activities must be compatible with the primary purpose of the
Refuge. Other laws or policies that may affect land use include: the Endangered Species Act of
1973; the Clean Water Act (CWA) or Federal Water Pollution and Control Act; the Migratory Bird
Treaty Act of 1918; Executive Order 11988 (Floodplain Management); Executive Order 11990
(Protection of Wetlands), the Hawai,,i Coastal Zone Management Act of 1977 (Hawai,,i Revised
Statutes, Chapter 205A); and the Master Plan for the Hawaiian Wetland NWR Complex (1983).

Under the State Land Use Law (Act 187), Hawai,,i Revised Statute Chapter 205, all lands and waters
in the State are classified into four districts: Agriculture, Rural, Conservation, and Urban.
Conservation Districts are further divided into five subzones: Protective, Limited, Resource,
General, and Special (Hawai,j Administration Rules, Title 13, Chapter 5). Land use is also dictated
by zoning ordinances from the City and County of Honolulu.

The O,,ahu General Plan is a comprehensive document with objectives and policies to address the
physical, social, economic, and environmental concerns affecting the City and County of Honolulu.
Island planning is further divided into eight regional areas that are guided by Development Plans or
Sustainable Communities Plans (DPP 2006). The James Campbell NWR is located next to the
community of Kahuku, within the Ko,olau Loa Sustainable Community Plan area.
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3.7.1 Historic Land Divisions

The concept of private property was unknown to Native Hawaiians prior to Western contact, but they
did follow a complex system of land division. All land was controlled ultimately by the highest ali,j
(chief or king) who held it in trust for the whole population. The ali,,i designated who supervised
these lands based on their rank and standing. Each island was divided into several moku (units),
usually wedge-shaped and running from the mountain crest to shore. O,,ahu was divided into six
moku. Each moku was divided into smaller units known as ahupua,,a Shaped by island geography,
each ahupua,a was a wedge-shaped area of land running from the uplands to the sea, following the
natural boundaries of the watershed. The Refuge is located within the Kahuku ahupua,,a (Figure 3-5).
Each ahupua,,a contained the resources the human community needed, from fish and salt, to fertile
land for farming taro or sweet potato, to koa and other trees growing in upslope areas. Each ahupua,,a
was ruled by an ali,j and administered by a konohiki (headman or landlord) (Kamehameha 2011).

Stewardship of the land and its resources was formalized through the kapu system. The kapu,
enforced by konohiki and kahuna (Hawaiian priest), placed restrictions on fishing certain species
during specific seasons, on gathering and replacing certain plants, and on many aspects of social
interaction as well. In this way, the community maintained a sustainable lifestyle (Kamehameha
2011).

The native landscape described in Land Commission testimonies (circa 1848) correlates with the
verdant lush tropical landscape that was first witnessed by European explorers a half a century
earlier. These conditions facilitated all phases of crop procurement for Native Hawaiians and
provided rich marine resources, salt production capabilities, spring-fed marsh areas for taro, and
suitable fish pond locations. Numerous testimonies attest to the rich hala groves within the general
Kahuku plain. Coastal resources provided nearly all the necessary sustenance to establish coastal
villages; while the adjacent steep hills, ridges, and lush upland regions of the Ko,,olau Range
provided additional forested resources (Dougherty and Moniz-Nakamura 2005).

3.7.2 Ranching

The Mahele of 1848 changed land tenure in the Hawaiian Islands by defining land ownership and
providing a legal course for land exchanges and pur